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TRANSLATOB'S  TBEFACE. 


Yariocs  lOGthodB  of  treating  diseases  of  the  Kt-spiratory  OrgauH 
bj  bringing  remedial  measures  into  direct  contact  wit.b  them 
[i&v«  been  promulgat«d  &om  lime  to  titne^  but  it  lias  only  been 
after  many  rici^situdes  tliat  th«y  liave  at  lengtli  fotmd  a  per- 
t&anent  place  in  the  domain  of  rational  Uiernpcuticx. 

In  this  country,  perhaps,  more  than  in  any  other,  lhe«H 
methodB  have  eucomitfred,  Bometimes  an  active,  and  at  all 
times  an  inert  r^sistancei  the  resistance  which  cletermined 
Deglect  can  always  oppose  to  methods  to  which  it  might  b« 
tlDiK«8ible  to  offer  a  more  rational  mode  of  niitugouism. 

(if  the  few  ebannelti  which  offer  themBelvcst^i  the  physiciiin 
for  the  introduction  of  liiii  n-nu^dics  into  tlje  human  body  it  i.s 
a  little  remarkable  with  what  pcrtiixicity  he  cliiigK  to  the  upper 
part  of  the  alimentary  camil  for  the  reception  of  all  of  them. 
The  mucoiiR  membrana  of  the  stomach  might  well  complain  of 
tlie  many  difficult  duties  thne  imposed  upon  it,  and  against 
which  it  does  indeed  occasionally  n-v<dt. 

The  propriety  of  applying  to  the  gastric  mucous  moinbrane 
tautdiet  intemlcd  to  act  on  the  mucouH  im-mbnine  of  tlie  air 
fungea  might  have  been  defended  and  maintained  at  a  period 
before  apijamtiis  had  been  invented  by  means  of  which  the 
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same  agents  coald  be  brought  into  contact  with  the  respi 
Borface ;  but  eveu  after  the  inveiitian  of  suitable  ii])|ianLl 
thiB  purpose  the  jxissibility  uf  tbe  ageots  eniploymi 
entering  the  air  |iaK$ages  was  by  Tnany  denied,  and  wit! 
energy  than  judgiiieiit.  The  history  of  this  controv< 
detailed  by  tJtrtel  in  bis  inti-oductoiy  chapter. 

The  devotion  of  by  fiir  thu  largest  voIuuil-  of  Vou  Ziei 
*  HaniilKwk  of  GeneriU  Thempeiibics '  to  the  subject  of  '  R 
tory  Therai>eutica '  is  a  timely  and  mmiiatakahlc  tL-Biin 
the  importance  which  is  attached  in  Germany  at  any  rate 
methods  therein  described  of  treating  diseases  of  the  re8[ 
organs ;  while  a  glimce  at  the  lengthy  bibHogriiphicfll 
be  found  in  tliis  volume  will  show  what  iiu  imiiienKu  am 
literature  has  been  contributed  to  this  subject  by  Frei 
Italian  writcw. 

In.  America  !>.  Solis  Cohen's  volume  on  *  Inhalatio 
acquired  a  ■well-merited  populai-ity ;  but,  up    to  the 
moment,  no  authorilative  and  systematic  work  on  this 
has  been  published  in  Kngland. 

It  was  from  considerations  siieh  as  iheee  that  I  un 
the  very  laborious  task  of  preBentlug  to  the  medical 
sion  in  this  country  an  English  translation  of  the  e 
'  Handbuch  der  Respiratorigchen  Therapie '  of  Profesna 
of  Munich. 

No  doubt  the  applicjition  of  medicated  vapours  an 
to  the  reHpiratorj'  iKiKHugcs  iv  a  much  more  troubleec 
cedurc  tlian  the  admin istrnii on  of  a  few  doties  of  med 
the  stomach,  and  demands  much  mure  atteaUon  on 
of  the  patient  and  much  more  supervision  on  the 
the  medical  iitteudant  ;  but  this  is  certainly  to  som 
due  to  the  circumstance  that  patients  have  not  yel 
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Ikmiliarised  with  there  mrtliodtt,  or  A\\\y  impreesed  with  lliiiir 
value ;  and  it  wotild  bt>  difficiill  to  offer  any  sufSoient  reHBon 
why  therajwutic  mctbcxis  which  have  proved  of  so  much  value 
in  other  countries  should  not  be  more  widely  utilised  in  our 
own* 

Kot  if  the  inhiiliition  of  vn[K>iii's  mid  fi]ira}'ii  has  beeu  loo 
much  neglecfpci  by  KngHsli  physlfians  how  much  more  so  has 
this  bc«n  the  cose  with  regard  to  the  application  of  the  pueu- 
mattc  method  to  the  treatment  of  pulmonary  affections.  It  is 
Dot  eaity  to  indicate  any  rendily  Hceetisihle  and  really  well- 
.ppointed  and  wvU-inauRged  inittitutioii  in  this  country  where 
jBtientH  can  be  sent  for  pnf-iimatic  Irentment,  whereas  in 
I'aris,  Berlin,  Vienna,  St.  I'et<'rsl>urg,  Nice,  Mnnirh.WieshadeD, 
and  in  many  other  Continental  cities  an  institution  of  tliis  kind 
GanoB  an  eiittential  port  of  the  phyacian'ti  resources  in  dealing 
with  diiieases  of  the  respiratorj  organs. 

One  of  the  eonspicuous  merits  of  Professor  Oertel's  work  is 
thai  he  endeavoui-B  to  supply  :i  mtional  and  scientific  as  well 
afl  an  empirical  basis  for  all  the  mel.hocU  ht^  recommends,  and 
it  may  be  hoj)ed  that  the  presentation  of  a.  work  of  tliis  kind 
to  the  medical  profeseion  iu  Znglnnd  may  coutribute  gieatly  to 
tlie  removal  of  much  of  tlie  prejudice  against  the«e  method» 
which  has  been  fostered  amongst  ub.  And  it  would  be  well  to 
bear  in  mind  the  judicious  remark  made  by  Oertel  (p.  89)  that 
•many  attempts  at  treatment  by  inlmlatious  have  not  been 
attended  by  any  satisfactory  results,  because  the  quantity  of 
the  medicine  employed  and  the  duration  of  its  application  were 
noi  in  due  ratio  to  the  intensity  of  the  (ntholugicnl  proceNite» 
witb  which  we  have  had  to  deal.' 

Of  the  many  interesting  and  mi]Hjrtant  topics  diaciissed  in 
the  following  (xiges  I  may  here  call  attention  to  a  few  which 
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appear  to  rae  of  especial  and  present  interest.  The  succ 
treatment  by  tierfaardl  of  disease  of  the  mitral  vnlve  hy  ii 
bions  of  solutJciiiB  of  biaLrboiiatc  of  xodn.  (p.  S6),  a.  m 
founded  on  the  coDaidcmtion  thut  the  moat  rapid  and  eff 
way  of  l)riiigiiig  mwliciues  into  contact  with  the  emloca 
and  the  cai-diac  valves  must  be  through  tlit  pulmonary  ve 
must  suggestive,  and  it  wuuld,  as  Oeitel  [H)intts  out,  be  hc 
possible,  in  cases  of  mycotic  endocarditis,  to  adopt  & 
rational  mode  of  treatmont  than  to  uudeavour  to  exert  a 
influence  over  the  l«icteroid  vegetations  in  the  endocardia 
in  the  cardiac  muscle  by  the  administration  of  inhalati 
antiparasitic  R-meditrs.  The  ant  iphlngistip  action  of  the  i 
tion  of  air  strongly  refrigei-ated  by  ice  accordiug  to  the  n 
ailojited  and  advocated  by  P.  Niemeyer  is  another  inlei 
topic  which  is  here  fully  cxamiucd  (p.  109). 

'flif!  treatment  of  ca»eK  of  i)ieuro-pnenmoniB,  attend* 
much  pleuritic  pain,  hy  inliHlatinn»<  of  elhpr  or  rhiorol 
metbod  warmly  udvi>uttcd  by  the  late  Sir  James  i^imp 
Edinburgh,  is  again  brough.t  forward  by  Oertel  (pp.  1' 
328),  and  deserves  moreutteutiou  thou  it  has  hitbi'riore 

Paul  Bert'a  important  observations  on  the  Inhalat 
nitrous  oxide  gas  under  increased  pressure  is  referred  t 
143. 

The  solvent  action  uf  inhahitions  of  lime  water,  tact 
nearine,  pajtayotinc,  and  other  eubatjinces  on  croupe 
diphtheritic  raembrane«  ie  another  highly  im]K)rtant  p 
<jU(5Btion  which  is  here  fully  exainiucd  (p.  185  et  seq.) 

It  19  moreover  especially  interesting  to  read  P 
Oertel's  frank  conviction  of  the  parasitic  nature  of  such  i 
as  whooping  cough  and  diphtheria,  af)  well  a^  his  ace 
the  eiiiineut  succesti  wliidi  hua  attended  Itis  U'ealment  c 
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by  OTitipomsitic  inhnlations.  His  observationa  on 
the  DM  of  cnrbolic  acid  inhalntiom  in  diphtbcrin  (p.  274}  merit 
the  most  attentive  consicleratton. 

He  voIdc  of  aotjaeptic  and  diidnfecting  inhalations  in 
phthisis  ia  Iarg<>Iy  dwelt  upon  and  finnly  nmintained ;  and  tho 
employment  of  continuous  inhalations  of  lui  titiiioBpluirc  im- 
pre^^led  with  antimeptic  vapttiirt  by  means  of  the  respirator 
finds  in  Oertel  a  rational  and  consistent  advocate. 
This  last  method  has  recently  encountered  a  certain  amount  of 
mperfieia]  and  inexperienced  crilicisni,  but  it  would  be  au  end- 
less and  proBUess  labour  to  be  for  ever  replying  to  Btrictures 
such  as  these. 

My  cnm  experience  on  this  point,  as  well  m  that  of  many 
lier  c&reful  ob6er\'ers  in  thitt  country,  ia  entirely  in  accord 
with  the  evidence  presented  by  Oertel  in  this  volumes. 

It  only  remains  for  me  to  offer  my  best  thanks  to  those 
■ho  have  Idiidly  afforded  me  imjHirtant  help  in  this  somewhat 
ardnoHs  undertaking,  and  espeL-ially  to  I>r.  Philip  I-'rask  and 
Dr.  Kelix  .Semon  ;  also  io  Sliss  M.  A.  Andiiews,  without  whose 
r*«dy  and  valuable  aid  I  could  not,  with  m  many  other  calU 
upon  my  time,  have  completed  my  ta«k  within  anything  ap- 
proaching a  reasonable  period. 

J.  BrnxEv  Yeo.  , 

UKKXrORO  tiTBBKT.    BIayfaiu  : 
Mag  1885. 
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TSE  iiliy^ological  functions  of  the  resptrabory  organs  enable  us 
to  bring  into  coutael  with  the  mocoue  membraue  of  the  respi- 
ratory tract,  as  well  as  with  thp  pulmonary  surface,  various 
eabetances,  provided  they  nre  Hiittieiently  minutely  subdivided 
to  b«  borne  along  by  the  eurrent  of  air;  we  can  also  produw 
diflferenceg  in  the  pressure  of  the  air,  eitlier  by  eondenwitiim  or 
nirvfaction  of  the  respiratory  air  alone,  or  more  generally  by 
elevation  or  dejtreAiiion  of  atmospheric  preiisure,  acting  Hiniiil- 
taneously  upon  the  general  surface  of  the  body  as  well  as  ujion 
the  lungs. 

Tlie  ad\'antages  attending  the  utilisation  of  aa<:h  mcAus  in 
the  treatment  of  dis*»a3efl  of  the  resjnratory  organs  will  no  daubt 
be  very  oonwderable,  and  the  nuinerouu  futile  but  ever-renewed 
atlempte  in  past  centimes  plainly  show  how  clear  to  the  minds 
of  the  plivsticians  of  those  times  was  the  value  nf  a  system  of 
local  treatment  of  this  nature,  na  well  ns  liow  difHcult  its  real!- 
«t)on  was  oo  account  of  the  imperfection  and  incompleteneas 
of  thn  instruraents  at  their  (lii<iK)aai. 

It  wai)  not  till  within  the  last  twenty  years  that  the  problem 
if  those  old  practitioners  received  a  satiirfat'tory  solntion,  by  the 
invention  of  ingenious-  apparatus  which  made  it  possible  to 
tpfily  mudieiQefl  in  a  fluid  form,  on  well  &s  to  carry  out  a 
nuvhunieal  treatment  by  meaos  of  pressure  and  auction,  acting 
efjwfijilty  upon  the  um^cc  uf  tht  lungs.  Iviuollicnt  and  astrin- 
gent remetlies  have  thn»  been  uppliccl  wiUmut  difticulty  to  the 
•wollen  and  inflamed  respiratory  mucous  membrane ;  the  lique- 
betiufi  and  expectoration  of  the  viwidmuco-purulent  secretions 
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in  the  bronchi  have  been  easily  effected  by  alkaline  solDtionf ; 
potrefactiTc  decomjH^sitioiiH  have  been  averted  by  disinfecting' 
agnttfl,  nml  htemnrrhiigps  Imvi?  bepn  arreiited  by  f-he  direc-t 
action  of  glyptics  ;  while  by  increasing  the  atmosjiheric  pressure 
we  have  produced  a,  mechanical  dilatation  of  the  lungs  and 
thonut,  and  by  the  eihauating  acti'ou  of  farefieJ  air  a  coutnw:- 
tion  of  the  [lulmonary  tissue,  and  thus  increased  the  vital 
capacity  of  tht-*  lungs;  we  have  also  been  able  to  diinimsh  or 
iactrwso  the  fulness  of  the  polmonnry  vesar^ls  and  to  produce  & 
oorrespondi ng  alteration  in  the  state  of  the  circulation,  lliese 
two  methodic,  then,  which  came  into  use  very  soon  one  after  the 
other,  mutually  and  necessarily  su|)pleiiieiit  each  otlier.  How- 
ever reujiirkabk-  may  have  been  tin;  favourable  results  obtained 
by  the  iuliulation  of  medlcJiml  substaucfs  iuto  the  respiratory 
organs,  this  trualment  proved  quite  iusuBicifiit.  in  a  number  of 
discusL-K,  us,  fi^r  example,  in  emphysema,  and  tluH  justified  the 
desire  for  the  completion  of  the  new  system,  a  desire  realised 
by  the  introduction  of  the  piieuiuatic  methotl  of  treating  pul- 
monary diseuseii,  a  synleui  which  works  pfficaeiously  in  thnsn 
very  cases  where  medieiunl  substjinccs  cither  fail  or  at  least 
fulfil  very  insufficiently  the  indications  present.  But,  on 
the  other  hand,  if  the  pneumntic  method  is  to  achieve 
thoroughly  effectual  results^  it  cannot  disi^>ense  with  th<-  appli- 
cation of  pharmaceutical  remedies  in  vapour  or  sululiou.  This 
it  most  strikingly  exemplified  in  the  case  of  emphysema  itself, 
in  which  the  pneumatic  method  ohtains  its  greatest  achieve- 
mentii.  And  y«t  the  co-existent  chronic  ratarihs,  blenorrhagic 
conditions  of  the  bronchi,  putrid  expectoration,  dte.,  necessitate 
the  application  of  remedies  for  reducing  and  disinfecting  the  se- 
cretions, 8«ch  «H  oaibolic  acid,  oil  of  ttirpentine,  &c.  Similarly 
we  cannot  dispense  with  either  of  these  methods  iu  tho  trcut- 
ment  of  pulmonary  phthisia,  from  its  prophylactic  treatment  up 
to  the  treatment  of  its  later  stages,  at  least  if  we  would  do  all 
that  can  now  be  done  for  oiu-  patients  in  this,  the  gravest  of 
all  diseases  of  the  respiratory  organs. 

Treatment  by  inhalation,  by  the  use  of  ]iharmaeeutieal 
remedies  in  the  form  of  vapour  and  atomised  evolutions,  as  well 
as  pneumatic  trcatineut,  i.e.  utiUitution  of  the  phyxico-mechaniuil 
properties  of  atmospheric  preeanrc  for  the  treatment  of  diseases 
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of  the  respiratory,  and  also  in  pEirt  of  the  circulatory  organs, 
form,  Ukm  together,  a  distinct  section  of  general  themjieutics, 
wbicb  must  Iw  gniKped  and  treated  as  a  whole,  if  we  would  do 
justice  to  buth  and  to  the  advantages  to  be  d«rive<l  from  theui. 
The  domain  of  respiratory  therapeutics  would  thui«  comprehend 
b<»Ui  the  physical  and  chemical  methods,  which  are  mtitnaiiy 
related  and  supplementary  to  each  other. 

I  shall  endeavour,  ho  far  as  I  am  able,  in  the  following  ex- 
position of  Te?)>iratoTy  therapeutics,  to  give  a  faithful  descrip- 
tion of  the  deuil«  of  these  two  methods,  considered  separately 
as  welt  ns  in  their  combined  application. 


BSSPIRATORT  rilBRAPEUTICS. 


HISTOKV. 

ArTEMrrs  to  jtroducc  bpiirficial  results  ou  the  reep 
orgHUB  by  inlialationB  in  same  form  or  othor  may  be 
far  back  into  :uitiquitj,;m(]  the  history  of  iiilml^itory  tP6' 
in  an  olii  as  the  history  of  iiiptlioiu«  itself. 

TIiBSK  attempt!!  WHri*  fnumiwl  uyHtn  an  wxpurieiice 
from  quite  ancient  times,  tJiiit  grt-nter  and  surer  reMil 
attained  by  a  direct,  system  of  treatment  than  by  the  i 
admioictriition  of  drugs.      Tliiis  we  find  tlieee  efforts 
periods  of  the  history  of  medicine,  and  wv  may  obeer^i 
gresRive  development  of  thera  keeping  ]jace  with  the  d 
ment  of  onr  medical  and  gcieutitie  knowledge,  iib  well 
thu  growth  of  iiui'  meehanical  xjiplliineei^.     Fui  many  c< 
thi'se  eudeavoiUK,  n»  indeed  the  practice  of  medieiue  ge 
ran   in   the    groove   of   tlie    old  traditional  nostrimis, 
as  were  devifted  by  the  fimta^tir  s|ircuUti<iii  and  the  in 
empiricism   of  those  times.     I^ter    on    the    advance 
chemical  and    physical    knowledge,   together   with    t 
covery  of  new   drugs   and  remedies,  gave  a   fre^h   im] 
these   efTortSj  while    the    extension   of    our   pharmao 
physiological,  and   jtathological  Icnnwledge,  as  well  as 
provement  of  our  means  of  diagnosis,  combineil  will 
comprehensive  appreciation  of  the  variouj  chemical  and 
mechanical  remedies,  led  to  a  shaqier  dehuition  of  ind 
and  theieby  made  it  pOitsible  Iv  draw  a  deiirer  line  of 
cation  between  results  within  the  reach  of  therapeu 
mere  fruitless  efforts. 

When,  therefore,  we  regard  the  etperiments  in  thf 
of  respiratory  therai»entir»  from  a  historical  [loiut  of 
may  divide  them  into  difterent  periods,  not  indeed  a 
being  sharply  marked  off  from  one  another,  bnt  whic! 
]>rogre88  seen  to  ctiaracterise  them,  may  give  one  a  b 
view  of  the  develo]>ment  of  this  branch  of  medicine. 


msTonr. 


^^^^^»  First  Period. 

This  puriotl  of  tho  biatory  of  rcspini'torj-  tlK-TapfUtics  may 
Bk  moet    oonvenienUy    constrlercd   ns    fxLoDtling    &om    the 
cwgiiuuDg  of  our  historical  kaowledgc  to  th«  middle  of  the 
wventeenth  ceutury. 

It  was  quLt«  in  chnnict«T  u-ith  the  knowledge  nod  the 
ideas  of  thotw  times  tliat  only  ^iich  me<licit)eg  xhoiild  be 
clioeea  for  iDluilutioa  as  TolatiliMid  rc»dil;ir  onelevntiou  of  teci- 
peiature,  and,  hy  their  peoetrating  odour,  made  themselves  very 
efident  to  the  senses;  esj^ieoially  vapours  from  bnliiamic  and  aro- 
matic drugs,  euch  iis  reeiuuiiB.  sulphurciuB,  aud  arseuicaJ  vapourit. 

Tb«  cmplormcDt  of  fumigatious  in  the  ancient  world  for 
TcUgioui  porpoMs,  as  inoenM  utd  for  etorcifiing  evil  demons, 
in  whom  di«««8e«  were  petMoified,  offered  nbiindiint  sugge«tioos 
for  their  use  an  hwiUng  media,  m  that  as  corly  as  Homer  we 
find  meutiou  of  &ut[>hurou»  vapuure  as  popular  aDtimiasmatics 
and  diniufectuut^,  kuk&v  axoF,  a  remedy  againat  disease. 
Hii>pocnite»  appears  to  have  miide  u-onsidcrable  use  of  fumiga- 
tions. He  aBsignfl  to  them  the  6r!>t  placr  in  many  maladies, 
u  in  acute  angina;  he  employs  iheni  in  variotis  pulmuiiary 
affections,  and  even  mentions  a  simple  ap[>aruLm  for  their 
application.  A  pot  with  a  perforated  lid,  through  which  a  reed 
is  pacfied,  serves  for  the  develn]vmeDt  of  the  vapours  which  are 
inhaled  through  the  open  mouth,  while  wet  sponges  protect 
the  neighbourhood  of  tlie  mouth  from  heal. 

We  also  l»«m  from  the  works  of  Aretiemt  that  the  inliala- 
tkoii  of  sea  air  was  recommended  in  very  early  timra  a«  a  cure  for 
phthisia,  becansc  kkh  water  was  aup)iosod  to  cxercifieadeeiccanL 
and  healing  inflai.-uc<:  ou  the  actively  ««croting  mucoaa  mem- 
fanae  and  long. 

In  the  6noc«edJng  centuries  fumigatioun  almuiit  poased  into 
deraetode  in  diaeaeee  of  the  ruapiratory  organx.  They  were 
tued  tsiore  in  the  treutmeat  of  otht^r  nuiJadipx,  and  Waldenburg 
fcmid  oaly  one  jilace  in  Celmis  in  which  fumigations  vera 
reoonunended,  and  that  was  in  ulceration  of  the  fences ;  the 
iabalation  of  »en  air  fur  pulmonary  complaints  had  again  kwt 
its  importance,  and  the  chief  benefit  to  be  deiived  from  sea 
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voyages  was  supposed  io  depend  on  the  long  jonmey  and  the 
rocking  motion,  which  could  he  as  well  obtained  by  being 
cAiried  in  a  litter.  In  the  works  of  Pliny  we  find  but  little 
mention  of  the  twe  of  fiimigiitions  in  pulmonnry  affection«  ;  he 
recommendB  such  patients  to  reside  in  pine  woods,  advii^es 
fumigations  &om  pine  coneg  as  a  good  expectorant,  and  holds 
lli«  same  view  as  Celsus  with  regai-d  to  sea  voyages. 

Again,  during  the  whole  lifetime  of  Qalcn,  who  employs 
wsnn  vnpuura  for  angina  and  makea  use  of  the  fumigating 
apparatus  of  Hippocrates,  fumigations  themselvcEt  and  in- 
halations of  vapour  seem  to  bavo  been  veiy  little  nied  in 
diseases  of  the  more  deeply  seated  parts  of  the  re9]»iratory 
organs.  On  the  other  huud,  Oaleu  rvtunD^  (o  the  recommeu- 
dn.Liou  of  residence  ou  the  sea  coast  for  [xitientA  in  pulmonary 
ptithiais  as  well  a*  for  tUoSf  who  siilTcr  from  ulcers  in  the 
hir)'nx  aiut  tlie  tnichuu,  and  advises  them  to  settle  in  the 
neighbourhnnd  of  Vesuvius  towards  Stabire,  the  modem  Portici, 
and  in  Sicily  in  the  vicinity  of  Etna,  eo  as  to  inhale  the  eul- 
phurous  vapour  as  well  ae  the  sea  air. 

It  was  not  until  tlie  third  and  fourth  century  of  ovx  era 
that  Antyllas  ngnin  had  rBcourse  to  fumignlions  in  the  treat- 
ment of  diseanes  of  tlie  respimt/iry  organs,  and  adopts  them, 
esp«ciiilly  for  asthma  and  ortho]»nc»k,  proceeding  from  mucous 
ohstTUctiou,  whereas  he  considers  them  couuterindicated  in 
ha;mopty»is  and  dry  cough.  Marrellu^  Einpiricus  also  made 
UBc  of  fumigations  towards  the  end  of  the  fourth  century,  and 
adopted  an  apparatus  similar  to  that  of  Hippocrates. 

From  this  time  we  find  efforts  in  the  domain  of  respiratory 
therapeutics  confine<l  to  the  Arabs,  especially  in  the  ninth 
century,  the  jieriod  of  the  full  development  of  Arabic  meilical 
science,  wheu  the  great  Rhazes  made  unv  of  fumigations,  chiefly 
of  bnlsumic  drugs,  for  pulmonary  affections,  while  during  the 
whole  of  the  Middle  Ages  the«e  experiments  were  at  a  Htand- 
still  and  |)ast(ed  into  oblivion.  It  was  not  till  the  end  of  the 
fifteenth  and  beginning  of  the  sixteenth  century  that  Johann 
de  Vigo,  when  syphilis  first  appeared  in  Italy,  discovered  and 
recommended  mercurial  fumigations  as  the  best  remedy  for  this 
diiiease. 
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Second  Period. 

Respirafory  treadnpntwas  agnin  takpn  up  ecipnUfirally  and 
introduced  into  luedival  practice  by  Beniiet  about  the  middle 
of  the  seventeenth  ceDtury :  he  declared  this  method,  of  treat- 
ment to  be  tlie  best  remedy  against  phthit^is,  and  adopted  two 
modes  of  fumigation,  one  of  which,  prepared  by  JufuMuus  of 
aromatic  he-rbs,  he  dUtingttJHbed  ns  Kalitii-i,  am)  the  other,  in 
which  dry  balwimic  rapoUTH  were  develoiied,  as  suffitna.  Thus 
at  length  a  distinct  method  had  been  engrafted  on  the  empiric 
experiments  of  tlie  ancients,  and  BeunQt',s  .'mccesaor,  Williai 
iaetituted  sevem]  kinds  of  inhalations,  begimiing  the  treats 
ment with  emollient  vapours  and graduallyintroducing balsamic, 
sulphurous,  and  finally  nrBenical  vapours. 

When  about  the  same  time,  in  the  sixteenth  and  seven- 
teenth  centuries,  the  physical  piri[)erlie8  of  the  air,  which  liad 
been  long  rec-ogniiied  by  Aristotle,  were  referred  to  fixed  laws 
by  Galilei,  Torricelli,  Pascal,  Otto  von  Guerike,  Boyle,  and 
Alariotte,  it  viie  uo  lun^rer  posaibit*  to  overtook  the  influence  of 
atinoq)heric  pressure  on  the  animal  organit^cn,  and  observations 
of  differeDt  symptoms  in  man  and  beast  under  altered  atmo- 
Fpheric  preeaure  led  finally,  after  many  theoretical  speculations, 
to  the  iilea  of  modifying  the  deijTm  of  dmsit'f  of  the  air  for 
eurative  pnrpota. 

Tlie  idea  wan  first  reduced  to  practice  by  the  English 
physician  Dr.  Henthaw,  who  in  1G64  constructed  his  domi- 
cilium,  a  house  built  of  tiles,  in  which  by  means  of  large 
oigau  pipef  he  was  able  to  condense  or  mrefy  the  air  according 
to  a  bATOineter  which  was  fixed  up  there.  The  condensed  air 
was  employet!  by  Henshaw  in  acute,  the  rarefied  in  chronic 
(A«eB,  and  applied  up  to  the  degree  nt  which  it  could  be  borne 
without  indticing  difficulty  of  breathing. 

According  to  his  observations,  residence  iu  the  domicihum 
was  indicated  in  intermittent  fevers,  during  the  attack,  in  states 
of  health  to  promote  change  of  tis»ue,  but  above  all  in  pul- 
monary diseaies,  and  luittly  for  accomm^nlation  in  the  trnnsiiion 
Enxn  a  climate  with  rarer  air  to  the  home  climate  with  denser 
air  after  long  journeys.  The  resulto  obtained  by  Hcnehaw  have 
not  been  published.   At  any  rate  they  were  not  very  remarkable, 
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and  consequently  they  did  not  meflt  with  general  iiractical  appre- 
ciation, nor  did  they  lead  to  later  observations  in  that  direction. 

After  these  preliminary  laWui-s,  as  well  in  the  chemical  as 
the  ])hy&ical  direcliuu,  ibf  importunce  of  local  tr«*ttnont  of  thi> 
respiratory  organs  in  the  further  development  of  medicine  was 
more  and  more  recognised,  and  Mast-agoi  exprc-ssed  the  opinion 
that,  if  ever  a  fpccific  against  phtliiBis  wiis  to  Ijo  discovered,  it 
must  be  introduoed  into  the  organism  through  the  air  tub[>s. 

Yet  th«ae  ideati  have  never  met  with  full  acceptance  in 
mi-iHcal  practice,  because  the  sehool  which  then  governed 
medicine  and  the  slight  medicn.1  and  scientific  knowledge  of 
physicians  in  general  were  in  npjioaition  to  them,  ao  that  only 
the  most  eminent  men  carried  on  theee  esperimente,  till  the 
discoveries  of  rapidly  advancing  chemical  science  introduced 
new  reraKlies  of  great  proinise,  and  so  gave  a  fresh  and  general 
impult^e  to  the  investigation. 

Third  Pvriod, 

When,  about  the  middle  of  the  last  century,  oxygen  VU 
discoTcrcd  by  Priestley  and  .Schceie,  as  well  as  a  series  of  other 
gases,  it  was  especially  oxygen  and  the  intoxicattng  nitrous 
oxide  which  were  tried  in  vnrious  foniis  of  pulmonary  disteaKe  and 
raiKed  (he  most  extravagant  hopc?s.  Priestley  himself  recom- 
mended the  use  of  oxygen  gag,  deplilogisticated  air  or  the  air 
of  life,  as  this  new  gas  was  also  culled,  for  inhalation  in  chest 
diseaeeSf  and  Fotbergilt,  Caillens,  Fourcroy,  StoU,  and  others 
foimd  thei'e  iuhiiliitimia  to  be  teiuponirily  u:teful  for  consumptive 
patients,  but  desisti^d  from  the  uppliciitiou  of  them  from  the 
fear  which  liad  been  already  expressed  by  Priestley  that  a 
more  ntpid  consumption  of  Che  vital  powers  might  be  induced 
by  the  oxygen. 

The  whole  method  of  inbatation  employed  at  that  time  was 
reduced  to  practical  application  by  Thomas  lii-ddocs  at  Clifton, 
in  whocie  institution  for  inhuliition,  iR-sidea  oxygen  gnx,  other 
gaecH  were  also  inhaled.  He  ia  the  chief  reprciicntative  of  an 
opinion  which  gradually  became  univcr^l,  that  in  inflammatory 
conditions  of  the  lungs,  and  esptrcially  in  pulraonjiry  phthieis, 
the  use  of  oxygen  gas  mut>t  be  avoided.  Beddoea  therefore 
inBUgurated  an  up[>osite  eoun>e  of  treatment,  by  making  hia 


ifBtienu  inhale  air  wbicb  bj  a  mixture  of  nitrogen  and 
fcydnyu  nx  dilnted  w»  as  to  contain  I«m  oxygen  thtui  atmo- 
ifibarie  air.  Kven  carbonic  ncid  waa  used  by  him  for  inhalations, 
■ad  an  anodyne  and  antiseptic  influence  was  atlributed  to  it. 
FinkUy  be  inljoduceil  the  plau  of  residing  in  cuw-liou:M'a  during 
rariooa  stages  of  phtliiiciii,  awl  by  Uii  pn-ttlige  and  lua  nritings 
k  exercised  ooiuidemblc  iotiucncu  in  the  j^cuc^ml  spread  uf  tht- 
oihftl&tvirr  method  at  tbc  end  of  the  last  and  beginning  of  tbo 

eat  eentory. 

The  phyaimt  pTO|iorfiea  of  ibe  air  were  also  taken  more 
into  cousideraUoD  during  that  |i(>riud,  and  in  1763 
Academy  of  Sciencm  offurefi  a  prj/e  to  anyont; 
vho  abould  (1 )  coDfltmct  and  Hescritie  nil  ajij»iratii5  adapted  for 
dpariments  with  condensed  air,  and  (2)  with  the  help  of  this 
^fantus  TOald  make  experiments  n[K)n  tbe  influence  of  con- 
dcBsed  air  on  the  life  of  animals  and  plants  and  upon  tbe 
bnming  ai  different  kinds  of  goiics. 

It  na  not  till  fifty  yean  aft«-nrardB  ttuU  cl-iimt  were  put 
fcrwd  for  tbiit  invitation  of  (.ho  Academy,  after  observatiuns 
hati  already  been  made  by  the  Kuasian  physician  Hamel  (1820) 
■ad  tbc  English  phrsieiun  t'oUadon  (1826)  by  nii^ns  of  the 
Anog-beli  on  tbc  effect  and  the  Talut!  of  condcnfrcd  air  for 
Hiativc  puijMsrs. 

If  the  magnificent  discoveries  of  chemUtry  in  the  last  cen- 
tS7  had  misltHl  physiciuns  into  exaggemtc<l  boi»eR  as  to  tbe 
iahalstioiui  of  theae  new  aeriform  bodie^i,  and  imhiced  tbem  to 
njthem  in  nil  kindif  of  diseases  ;  now  that  the  result  proved  so 
sat  uf  (iraiM}rtion  to  tlie  expetue  uf  the  cunUive  apparatus  and 

■BDguine  expevtatioti  wliicli  had  been  raised,  a  violent  reac- 
fbllowml,  which  wa*  carriL-d  just  as  Ear  in  the  other  direc- 

wttliuut  any  alt«-n]pl  at  critical  appri-ciiition,  and  tlicwhulL- 
of  raipinitory  therii)teutics  was  again  left  to  lie  Callow. 
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Fourth  Period. 

As  usually  happens  la  all  sdi-ntiflc  doveUipments,  aft«r  so 

ig  a  rctiugnide  movement,  freitb  and  {Kiwerful  excitements 

needed  to  owTcomc  tbc  diacouragcnicnl  which  had  b<!un 

•o  as  lu  adrnncF  again  witii  due  method  and  with 

^(reciatton  (if  the  data  which  hud  already  been  gnioed. 


13 


SESPIRATORY  THERAPEUTICS, 


It  was  not  till  the  second  d«cade  of  tlie  present  century, 
when  Davy  had  proved  the  disinfecting  and  antiseptic  action 
of  ehlorint!  gag,  when  iodine  hod  been  discovered  in  the  mother 
lye  of  marine  pLanLa  by  Courtrotfi  in  1811.  and  the  action  of 
tar  vjiiwar  in  diminishing  expectoration  had  been  recognised  by 
Aleiander  Crighton,  Hufeliind,  and  other*,  that  physicians 
agiiin  begun  to  think  seriously  of  trying  these  new  method*  for 
arresting  llie  Mime  morliid  processes  in  which  they  had  formerly 
been  tried  in  vain. 

Tuberculosis  wjw  again  the  malady  upon  whi^h  Bourgeois, 
Coutereau,  and  in  Germany  Pagenstecber,  Albe^rB,  and  others 
tried  the  effect  of  chlorine  gas,  till  it  was  shown  by  Toulinouche 
tluit  chlorine  inhalations  were  of  no  avail  in  this  diiiease,  wlille 
on  the  other  lianil  Piorry,  Laennec,  iJerton,  Murrey,  Scudamurc, 
and  mon;  recRntly  Huette  tried  iodine  in  varions  forms,  somc- 
timt-a  by  inhalation  of  vnpnurs  obtained  from  HcaweiHl,  ootnc- 
timcit  by  the  inhalation  of  the  I'apoure  of  ethereal  solutions  of 
iodine;  but  here  again  nucertainly  in  diagnosis  necessarily  led 
to  appaivntly  contradictory  results,  and  nltemateiy  aroused  and 
deprejiHed  expectation. 

It  was  in  accordance  with  the  spirit  of  the  time  that,  not- 
withstanding the  negative  reiiult«  which  followed  these  attempt^^ 
new  experiments  were  constantly  undertaken  and  new  methods 
tried,  in  striving  tu  ubLjiin,  in  one  way  or  another,  some  thera- 
peutic advantages.  With  the  rapid  ad>-anc-c  of  the  exact 
»eie&ce«  medicine  also  bad  imdiergonc  a  complete  transfonna- 
lion,  which  neeegsarily  demanded  a  I'corganisation  of  it«  therm- 
peutic  branch. 

^^B  So  Crighton  employed  the  vapours  of  oil  uf  turpentine  with 

^^H  advantage  in  phthixiii,  Skoda  in  pulmonary  gangrene,  Stokes, 
^^V  Niemt-ycr,  and  others  in  chronic  brunchitia.  For  the  tuune 
W  disease  I^ssdgue    and   Oieseler    reoommended   inhalation    of 

H  Tapoiire  of  sal  ammoniac,  while  the  French  ]>hystciau9,  espe- 

^^_  «iaUy  Pujade  at  Amelie-tefl-BaiuB,  advised  inhalation  of  tUe 
^^H  sulphur  vapours  given  off  by  the  mineral  springs  there.  Ob- 
^^H  iier\'ation  of  the  nipid  niircoUc  effect  nf  ojiinm-«moking  sab- 
^^^P  sequently  suggfjited  tli<>  idea  of  employing  such  readily  volati- 
^^H  lined  narcotic  dmg^  as  are  easily  abMNrbed  by  the  bronchial 
^^H         mocoua  membmne  and  the   Inngrs  like   datara  Btramonium 
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(ZMgler.  Trhu»«su)  ajid  belladonna,  in  the  snmo  way  as  in 
tofaaaiio  cmoldDg.  Lastly,  ulr  imitreguatod.  wltli  |>aTticleti 
«h,  lu  ID  the  evapunitioD  vorks  nnd  tti«?  8o-fHl1«<l  saline  »ipniy 
bath*  at  BeicbrabaU,  Ki^aingcn,  Krifuznacli,  Lschl,  KiieieD, 
Mnobrrg,  £c^  faaYe  been  largely  useil  by  the  pliysiriaDti  of  thow 
■p^  MM  ciustire  inhaiattotu  in  u  varicrly  of  pulniouary  afTec- 
tioft*. 

So  again  the  id^  vbicb  bad  been  stnrt«cl  in  the  previous 
cmturj  of  turning  to  tberapeutio  accoimt  the  luechnnical 
■flfd  of  changes  in  attnos|ihenc  [jressurt*  ujmn  the  animal 
bodjt  W1U  DOW  at  length  rarried  into  cffi-ct  vith  tlu-  aid  of  im-fl 
pmred  mechanical  contriviuiceft,  aiiU  with  n  bt-tter  knowledge 
flC  kfae  pbjsinlogy  and  iMit.bolo}0-  of  the  respiratory  organs. 

The  mTitation  of  the  Haarlem  Academy  in  1793,  vbich  «« 
IwTC  mentioned,  mu  reF|toiKled  to  nhout  ttfty  yenis  ngo  by  the 
IftbMm  of  three  FreDcbmpn,  two  physieiaDti,  Juu<.>d  iin<l  Prav-az, 
•ad  a  physicist,  Tabari^,  each  of  wboio  received  a  prize. 
WIlBtea*  the  icfaenie  for  the  employment  of  cou(lL-n»ed  air  in 
Madic{oiF,  firrt  preacntod  to  thf  Academy'  imd  eiitni^it^-d  to  the 
pbynulogift  Majendie  to  report  nimn,  yielded  no  results  of  any 
falop.  the  metbod»  of  Tabari^  and  I'mvaz,  sent  in  afterwards, 
■aliafactoriljr  e«tabUsbed  the  therapeutic  iaSaence  oi  aXtex- 
«■!«  eoDdeaeation  and  rarefiurtion  of  the  aJr,  either  applied 
loeallv  to  separate  limbs  or  generally  over  the  whole  l>odv. 
lU)Vi^,  who  on  December  7,  1H32,  laid  hiti  oommunicatjoni! 
btfevv  th*  Acad^ie  des  Sciences,  recommended  the  employ- 
ment of  condeused  itir  in  different  diNMues  of  the  respiratory 
Mgani.  and  qnoted  fortv-ninc  easels  some  cured,  9ome  allevi- 
tfed  ;  in  the  rear  1640  he  foundcti  the  fintt  pnenmatic  inittitu- 
tam  at  Monl|»ellier,  while  Pnnax  combined  hi«  ortboiMtdic 
iaatitutioD  at  J^yons  with  a  pueuuiatie  one. 

After  Tabarie  there  followed  a  Icmg  series  of  pnblications  on 
the  anb^ect  of  the  nctton  and  application  i>f  coniprp.«.<ied  fiir,  and 
taa  abort  time  there  were  foundtd  the  in«ititiitionti  of  Dr.  Pot, 
«f  Dabtvuilat  ManeilIes{1847),of  Dr.Mi)lai»at  l,yon8<1848). 
fl#I>r-  K.  Rrrtin  (ISSOi,  of  Felix  Hoppe  (1855),  and  other*  ot 
Altooa,  Kariibarg,  Ntrc,  JobonnisUei^,  Copenhagen,  Petersburg, 
Ebu*  Rcichetihall,  Ae,  i'>om  the  observationH  made  and  the 
■MmMfill  rextdts  rrconlrd  in  these  different  curative   in«titu- 
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tione,  (he  iwlicationn  were  gmdiiallr  established  for  the  employ- 
ment of  condensed  air  in  catarrhs  of  the  resiiirabwy  orgaiia,  in 
eniphyeeina,  ia  chcooic  pueumonia,  as  well  as  in  a  serieit  of  dis- 
tsLsee  of  other  organs  and  general  ailmente — aDaemia,  oheHity, 
uterine  maladies,  Slc. — in  which  the  good  result*  were  referred 
[wrtly  to  the  presaure  of  the  eondensed  air,  jisrUy  to  increue 
iu  the  relative  proportion  of  oxygen  in  it. 

Fifth  Period. 

All  the  modicHtnents  used  for  inhnlatiott  up  to  the  begin- 
ning of  this  century  were  only  auch  bodice  as  were  renidily 
vnporieiible,  or,  being  gaseoas,  cuuld  pans  n-itlinut  difficulty 
through  the  air  pLSsagen  into  the  luDgtt.  Hut  now,  by  means 
of  mechanical  contriMuices  fur  the  rrdnction  of  fluids  into  the 
Soest,  spray,  we  hare  puccceded  in  applying  substaTic^s  iu  MiluU<m 
in  water  directly  to  the  air  pa-^sagefl  in  the  form  of  inludation. 

A  series  of  preliminary  experiments  with  this  object  in  view 
had  already  bt-ifn  uitide.  Thus  the  physicians  at  Mirioim  s|>iii«, 
as  already  ineutioDed,  had  introduced  the  inhalation  of  air  im- 
pregnated with  snlinp  particli-s  in  the  evaiioratioii  wurkfi,  and 
the  •laliiii-  spray  baths  of  the  thermal  salt-  springs;  and  in 
Januury  1829  Schneider  and  Kudolf  Walz  had  constnictod  their 
'  hydroconioii,'  which  consisted  of  a  reB«'Tvoir  containing  water, 
the  up]>er  half  uf  which  vas  occupied  by  nir  compressed  by 
means  of  an  air  pump,  and  the  fluid  was  thus  diiven  out  through 
more  or  less  narrow  apenure*.  The  apjiarHttu  itself  wag  not 
used  for  inhalations,  but  for  wpray  baths.  Ita  the  otlier  liiind^ 
Uiizel  at  Ziirich  in  1829  made  phthisical  [tatients  inhale  a 
nutfiDe  atmosphere  by  ciiu^ing  sen  water  to  be  injected  through 
fonntains  into  a  small  mom.  The  firat  direct  attempt  to  con- 
vert liquids  into  «pi%y  was  made  in  the  yenr  1849  by  Auphan 
at  Euzet-le^-BaioB,  who  caused  a  jet  of  the  local  (firing  to  he 
lifojfcted  against  the  wall  of  a  room ;  shortly  afti-rwanis  a 
^Blinilur  in^itution  was  set  up  at  ]jimotte-l«8-Bains,  where  a 
oolnmn  of  water  wven  metreii  high  was  forcibly  proj  ected  iigsiinrt 
a  wall,  and  so  tilled  the  mom  with  a  miisi!  of  tolerably  fine  tipray. 

But  the  idea  aooften  canvassed  first  received  ]»ncttcal  appli- 
cattoD  and  form   from  Sales-GiroDs,  who,  in  CMijunction  with 
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Flur^  not  onljr  erected  a  hall  for  inhalation  at  PierreibmK  id 
which  the  procose  of  converting  the  local  mineml  water  into 
sprajr  left  nothing  to  be  dfsired,  but  aUo  devised  a  movable 
appamtns  for  reducing  to  sjiray  other  metliciiml  Hiiidw,  and 
demontfCrated  it  btfore  the  Academy  of  Sctencen  in  the  year 
1838.  Salcs-Girous  gave  the  new  method  the  distinctive  but 
not  quite  appropriate  name  pulvfrimtioH  ties  liquuies  tn^urt- 
mttUeux,  and  the  very  ing«nicmH  api>aratu»  oou»trHct*?d  bj 
Charriftre  vas  called  by  hito  puiviriaateur  portaltf  dea 
liqtiidM  »ii<iicame7itfitj:.  By  this  discovery  of  SalcB-U^irons  it 
becune  po^ible  to  bring  into  direct  contact  with  the  mucouH 
membrane  of  the  resjnratory  organs  and  with  the  huigs  them- 
selves almost  all  lhpph:irni;icologicjil  media  whose  topit'ul  actiou 
had  been  thoroughly  tested  both  in  medical  and  Kurgioal  pntc- 
tice,  for  they  are  almost  all  of  them  soluble  in  water,  and  can 
therefore  be  reduced  to  fluid  '  dust '  by  the  pul  vMRateur,  and  so 
inhaled.  This  invaluable  discovery  did  not,  however,  meet  with 
univKrwil  acceptance,  for  there  arose,  in  eti-ong  oj>|)ohUou  to  a 
party  of  enlhueiattic  adherents  which  was  coon  formed  in  France 
and  in  the  rest  of  Europe,  another  imriy  who  iJenied  that  the 
nrticles  of  spray  really  ]>enetnited  into  r  he  deeper  part  of  the 
twpiritnrj  passages,  and  who  maintAioerl  that  before  the  tine 
particleji  could  reach  these  parte  tbey  were  condensed  into 
larger  drops  and  ran  down  the  valU  uf  the  up[M.T  port  of  the 
respimtory  tract.  The  question  of  the  iH-netraLion  of  the  pul- 
verised fluid  into  the  organs  of  respiration  mkhi  became  a 
■object  of  lively  discussion,  treated  on  both  sides  with  great 
aeamcD,  and  supplied  by  numerous  experiments  on  buinan 
beings  and  animals,  and  oo  account  of  its  grent  interest  it  was 
repeate*lly  brought  before  the  meelingf;  of  the  Kreoch  Academy, 
In  Fmni'i-  ilself  the  most  lively  contest  was  exoitfd.  Pietra- 
8anta,  Pi^igiale,  Briao,  Koumie,  and  others  sought  to  bring 
forth  evidence, partly  by  espcrimentjionanimals— nibbils,  dogs, 
haneM,  goats,  &c. — pai-tly  by  direct  eipenmcota  un  human 
bcingSf  io  testing  the  chemical  reaction  of  the  sputa,  and  by 
laryogoacopic  eraminiitionB  after  the  inhalation  of  coloured 
fluids,  solutions  of  indigo,  Ac.,  that  the  *  |>owdored  liquids*  of 
Salas-Girone'  apparalun  did  not  penetrate  deeply  into  the  air 
{MUBges,  while  Salea-G  irons,  Demarqiiay,  Moura-Bonrouillou, 
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Tiivumicr,  Dunuad-Fardvl*  Troa»9«iu,  Gratiolct,  Hntaille,  and 
others  set  their  jxisitivc  rcsulti;  over  aguinst  thoee  Degatire 
ones,  and  at  tlio  aamo  Ume  t^spoaed  the  errors  in  the  experi- 
mPDtu  aud  oheervatioiia  of  their  o])]>aneii(5.  At  the  »nme  timo 
iu  Germany,  Ruxsia,  &c.,  th«  qiieHtion  waft  discussed  in  tlte 
siunc  way,  and  thL-  whoU'  of  medical  literature,  periodiralii  and 
miinuidti,  immcdiutelv  nftt-r  thr  Sales-Girons*  discovery  took  it 
up  pagi-rly  and  coHcctiHl  a  mass  of  evidence  on  both  irides. 
The  quei-tion  has  now  been  decide<l  in  the  affiriuatlvc,  an  it  was 
before  the  French  Academy,  and  we  may  therefore  trwit  this 
•ubject,  30  importjmt  fruni  the  |)oiiit  of  view  of  respiratory 
therapentics,  simply  historically,  withnut  entering  into  an 
exiimiDation  of  the  eWdence  for  and  against  it.  Tojjotlier  with 
the  i«cienti6c  and  tlierai»etitit:  side,  the  technical  application  of 
the  new  method  reached  greater  and  greater  perfection  in 
France,  Germany,  and  Russia  (^cs-Girous,  Denmrqiuiy,  Mooia, 
TroiiJ<*ean,  then  IjCwin,  Waldenburg^,  Siegie,  Fieher,  Zdekaaer, 
and  others),  and  a  great  number  of  highly  appropriate  and 
cheflp  apparatuses  hare  been  oonatruct/xl  for  individiial  use,  in 
which  Si^le'i  id«i  of  pulverii^int;  the  medicinal  fluid  by  laeans 
of  sk-Am  has  ultimately  provwl  most  generally  acceptable. 

Side  by  side  with  these  advances  in  the  adminiRtiutioD  of 
chemical  and  pharmaceutical  remedies,  the  application  of  com- 
pressed air  in  the  pneumatic  chamber  wan  also  subjected  to  the 
most  stringent  examinalion.  In  tlie  year  1868  ap]i«ired  the 
exbauative  work  of  V.  Vivenot  on  '  The  Physiological  Action 
and  the  Therapeutic  Value  of  Condensed  Air,"  which  placed  on  a 
physiological  basis  th«  previous  empirical  olwervations,  while  at 
the  same  time  he  eraploywl  increased  air  prenture  in  the  tresit- 
meut  of  hisown  cheat  affection  with  favounible  resultg.  Subse- 
quently a  long  scries  of  works  appeared  by  Panuio,  Sandahl, 
0.  T.  Liebig,  8imonofr,  anil  numerous  others,  uiaking  auggea- 
.  ticms  as  to  the  action  of  compre^ised  air,  ur  for  the  im]irovement 
of  the  npporattis  in  the  way  of  form,  ventUatiuu,  and  beatJng 
(G.  V.  Uebig),  and  thus  contributing  more  and  more  to  ftulhor 
the  introduction  into  practice  of  the  employment  of  compressed 
air  in  the  pneumatic  rhamber. 

The  most  fruitful   idea  in   connexion   with   the  pbysico- 
meclianical   treatment  of  diseai^es  of  the   rt'xpiratory  organs. 
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which  m:iy  be  plnced  side  by  Bide  with  Salea-Oirons'  discovery, 
is  dae  to  J.  Hauke,  of  Vienna,  w!io  tried  to  briug  bol  h  condu-nsed 
and  rarefied  air  to  bear  lot'jJly  on  iLl-  lung-*,  luid  for  tliis  jmrimtie 
C(m:4rucli;d  a  [>ortab!f  aji^uinitus,  by  whjcli  tlu-  patient,  i-oidd 
ilUldte  ooCQiires^d  ntr  utid  expire  into  ruretiud  air.  Aithoiigh 
the  npparatn*  invented  by  Umike  wae  somewhat  imperfftot,  ytt 
the  rationul  hiwU  of  the  method  led  at  once  to  the  recognition 
of  it«  value  and  eoeouniged  othcre  to  further  attempta  and  im- 
jmn-emente.  Next  appL-iuttd,  hy  Dr.  Wad(;r,  the  first  theoretical 
mamiiution  into  the  favuitndile  effect  of  expinitiaii  into  r<iretipd 
air  iQ  emphysema.  After  thin  various  works  appeared  by  I>r. 
Kohden  and  by  the  English  physicianfi  J.  W.  lierkart  and  H. 
Dobell ;  Hauke  himself  prefeiTed  the  inhalationa  ofcompredsed 
ntr  in  cuses  of  crouts  in  ciask&  of  the  phUualcul  habit,  of  feeble 
lest,  and  in  ai>ex  catarrh.     But  vre  art-  indebted  to  Waldenbui'g 

perfecting  this  method  and  for  the  introduction  of  many 
technical  iraprovempntfi.  The  apparatus  which  Ilauke  deviswd 
was  defective  ia  the  limited  amount  of  pressure,  botli  in  decree 
and  duration^  it  was  ca|mble  of  maintaining.  Wahlenburg 
leooedied  these  defects  by  the  constnictioD  of  a  nev  and  port- 
able npparatui^,  and  by  his  researches  into  the  ineehuniea] 
action  of  this  ap]Kinitus  upon  re8)iiraUou  and  cireidiition  he 
gecured  a  firmer  basin  for  lt«  application.  The  double  ap[iiu-utai! 
of  Cube  is  on  the  model  of  Waldenburg's ;  it  admit*  of  the 
tlteroate  nse  of  compressed  and  mretied  air,  as  do  a  series  of 
•I^AratQs  devised  by  Sclinitaler,  Tobold,  Weil,  and  others.  The 
■Ppvutus  more  recently  iutrodtioed  by  Bit-dert,  B.  Kriiukel, 
StAric,  G.  Lange,and  Oeigel  are  founded  ujion  other  prinmpleg, 
to  vbicli  we  ahidl  again  revert.  At  the  same  time  .'irconntu 
of  a  series  of  exiwrimrntji  ui>nn  thn  action  of  these  apparatne 
apon  the  funotiona  of  respirutinn  and  circulation  were  puhliched 
by  .1.  Sclinitzler,  Duhrsen,  K.  Stork,  J.  Sommerbrodt,  and  others. 
la  1874  Ha?nisch  by  means  of  the  stethograjih  and  fphygmo- 
gnph  proved  the  therapeutic  efTeet  nf  com|>resiied  and  rarefied 
air  on  the  orgnnB  of  ren^iiration  and  eireulation.  In  1S75 
Droadoff  and  Hofjjchetsthkumff  an  well  as  I>ucrnrq,  trade 
kymographic,  and  Riegel,  Frank,  and  Sommerbrodt  (1674, 
1876)  tuade  sphygmographic  experiments  upon  the  phyaio- 
kuical  action  of  compressed  air  ujion  the  arterial  blood  pre«Kure 
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of  animals,  as  comiiared  with  that  of  human  beings,  while  iu 
1875  Bomanski  introdnced  the  combined  ajiplication  of  volutile 
inedii.-uiaeut«  with  inhaliitions  of  couijircssud  :iir,  unil  ('ube 
and  liivdcrt  published  u  Hu-rie^e  uf  cominnnicaLions  with  regard 
to  the  ai>pUcation  of  compressed  and  rarcBcd  air  to  the  lung«. 

Resipinitory  lhnnipeutip8  have  inude  very  rpmarkable  progress 
during  the  last  twenty  years,  t-oinpared  wxtlj  former  peritxls. 
Not  only  have  we  completely  realised,  by  improved  technical 
apptianreg,  the  original  conceptions  to  which  the  different  kinds 
of  apiwmtus  were  inttmdfd  to  give  effect,  bnt  the  liimiiltnDeouii 
&dvau<;eij  in  physiology  and  pathology,  aa  well  aa  tn  diagnixiiii 
and  pharmiicology,  have  certainly  filtered  the  character  of  our 
therapeutic  aims.  We  have  learned  to  know  better  what  'u 
attainable,  and  whereiifi  the  system  of  former  times  was  to  make 
a  radical  attack  upon  the  complirate<1  processes  of  disease,  now 
by  iiecunitely  measuring  the  means  within  our  reach  and  the 
nature  of  the  pathological  disturbances,  and  by  cAi'eful  obser- 
Tation  of  the  symptoms,  we  have  acquired  more  definite  prin- 
ciplt.-s  and  a  hruiider  ba^is  for  the  local  application  of  chemictd 
and  physical  remedies.  We  have  also  during  rcwnt  years  made 
great  advances  in  the  etiology  of  the  different  proceHee  of 
dineoAe,  and  obtained  such  insight  into  them  as  we  could  hardly 
have  aQtici]«ited,  and  there  is  no  reason  to  doubt,  though  this 
nmy  etill  lie  in  the  distnnt  fntnre,  thnt  we  ahnll  at  Inst  hold  the 
meaufl  in  our  hands  of  actually  removing  the  causes  which  lie 
at  the  root  of  these  fatal  dii^a^es,  and  after  annihilating  their 
infectious  character  be  able  to  deal  successfully  with  the  processes 
thus  simplified.  Already  pathological  exjierimeut  has  in  maoj 
directions  given  us  insight  into  the  nature  and  development 
of  pathological  processes,  and  wp  may  bftlieve  that  thera- 
peutics also  will,  by  means  of  experiment,  establish  indisputable 
truth,  and  parsing  out  of  the  domain  of  empiiiciitm,  become 
established  on  a  strictly  scientific  basis. 

But  aa  yet  we  are  only  standing  on  the  threshold,  and  seem 
gtill  remote  from  bucU  results  ;  but  by  the  very  feci  that  we  now 
know  hoiu  we  mu«t  work  we  Imve  alrtriidy  enlisted  ounelves 
on  the  side  of  exact  research,  and  have  made  her  method 
ours. 
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J/ipftotr4ilu  Oprra,  Iroiuliilivl  Ijv  Faliiiu  ralviw,  161S.  *  III?  Mnrbi*,'  libpr 
MCuudiu.  p.  i^.—CeUi  Mt4icivie  lAri  «t^0,  ex  rcceiiNoai?  Leauardl  Tnr^fto, 
Vcnioa,  ISIO.  Liber  UtI.  ot  qiisrlus. — Cmi  Plum  Semndi  Hiiforia  natu- 
m/uL  Ex  r***nKi(jiio  Harfiiiiu.  Deiut-Ponis,  M^H.—Arti/ti  Vij'jinihKit 
Optra.  Eilil.  cur.  Kiihii.  '  I)e  Curatloiie  Morbor.  diatum,'  lib.  i.  cup.  viii. 
XH  Oaniwnm  PhUiiR-rw.  U-ipxiir,  ISl»N,  ii.  SL'S.— Oo/mi"  Oj>rra.  '  D«  Me- 
tbodo  nicd.' lib.  iv. — Btniiel;  Vrttihuium  ml  TAeafntm  Tairidonim,  ItfH.— 
Rantaumi :  De  Murbu  Artifli-um  tiititn'bf.  Utrwbt,  170a, — Priesiley ;  Bs> 
prriinmt»midt)hfvalioM»ofS>ijfei'mt  KindtofAir.  I.findnn,  l'74. — IWMiJea 
taA  Watt :  Cvnndtratiotu  on  the  Medical  Utet  mid  an  the  I'roitiKtian  of  the 
Fattiotu  Air.  Lntidon.  1790,— Bcddcwg:  On  th«  Im/mI  M ft hmU  of  Curing 
HUkitU,  nud  on  fit  CiteioU4e  Cuiv.^Jit'fi^iind'*  J-'vrnal  of  I^-ndica!  JUrJt- 
entr.  17P0.  raj,  i.  port  iii.  p.  374:  '  Oti  the  life  of  Arlifii^ml  Kind.*  nt  Air 
br  Inftpiralioii  in  Diii«»*?5  of  th"  Cbi'j«l.'— Giinther:  RrsuSIt  nf  I'ttMimatir 
Clumittry  fir  Fractwal  Medicine.  MarburK,  1801. — Hufdamts  Journal, 
IWP,  Tnl.  xniii.  part  v.  p.  68. '  SrBtcm  of  Treatment  pursued  by  Hiifelfliid 
in  tlt«  tana  of  Inbolxtion.'— '  Rnport  <^f  xho  ExperimfnCs  medn  hv  tli<'  l[nii«o 
Ttjriiciuii  HufrlanJ  mid  Ni'uniiinnin  thti  (Tliartit!  on  the  Inllufiuir  nf  Tor 
Tspoan  in  Pbtbiiij  pnlnioaans,'  Ifuftinrdi  Journal,  183U,  vol.  i.  pari  i. 
f,  00. — JiufflaruTt  jQumal,  LS3..  yA-  Iv.  pnit  ii.  p.  85,  'ExporimeDtB 
BpoD  tii«  Kmployiuejil  of  Nitroitic  Dtukv  in  lW  fnrm  of  Vi]>i)iir.' — Wvx, 
Cyil^Un:  Pmetieal  (^tennttion*  un  thf  TrftUtmiH  mid  Cure  <rf  itvfrai 
■ritfua  o^  AiJhiMiary  Contumpfion,  and  <>n  Me  Efevta  of  thr  Vapour  nf 
XtSmff  Tar  in  ihnt  IMMKOtt.  I,oiidi>a,  182^1. — Enitiiitiin:  Jtafrianifi'  nnil 
Jilmail  Journal  of  Ih-ttolical  Mtdiririe,  IS-Jl,  vol.  vi,,  Deceinbirr,  p,  3,— 
Idnnrt,  Lc.  Tol.  luxrii.  iwrt  vi,  p.  18. — Potrenz,  I.e.  vol.  lerii.  p.  *. — 
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Ii^SS. — Martin  Solnn:  * ConMil£raf!<tn  nitr  t'Atmintrii'  on  »tir  I'ruftgi*  Am 
Vum'xfi&Ufms  ilnna  tjuelques  Mnlaiti&i,  ek  ])iirticiili^ivmaiit  daiu  Ica  Atrorliana 
■de  lAppiiivii!  lU>8]Hriitoiiw,'  Oazftte  nfd.  do  i^m.  IS-'Ji,  Nit.  12.  p.  177. — 
Williuio  Slolws;  IMtffrfnt i-m*  nit  (S<  Dtntfiiirtit  <m(?  7V*«(ni«i/  <if  C^rtl 
JJwaMM.— IjoWhnl :  Prtxif  Ouit  Ptdmunini  Phthitu  it  Curabt*.  1841. — 
.\.  B.  MiidiJoekt  Prndirnl  Ohtfrmlionx  on  (he  EJIinncy  vf  Meiiieatni  InhiUa- 
tifitt  in  tht  Titfihneiit  uf  J'lilm'jnaiy  CviuumpdoM,  A«thiui<,  Jtrondtilit, 
Chranie  Couyh,  and  oShfr  di»ra»ti9  nf  tlit  lit^piriiinn/  Orgmit,  imil  in  A_fiirc(iinu 
oftKehtarf.  London,  l&ifl.— J,  niriel:  'Ou.\.rtilieiai  Sea  AirsjA  IlemMr 
forTubomitnrPiiliuoDArr  and  nroncliinl  PhtiiiFui,'  ScJtwviter  Canton- Ztktekr^ 
No*.  1,  J,  lH4r. :  tkhmidf,  Jahrhiictirr,  IKjfl.  |i.  pp.  2,  U.—New  MetAod  of 
Trtatmni'.  of  Infiamm'tti'iit  of  tfir  Lvntitand  olhrr  C/it'f  Di*M»tt,  tcith  « 
Deacri/j'i'm  of  lltt  Abord'ir  Mrfhod,  hy  S.  Bauinjfiirtncr,  with  coniribiitioiu 
fwm  \lAh\ng,  Vrtn  RotMPlt,  Sehtniilt,  V,  Wftiiltur,  Weber,  Werner,  nnd 
Wuchertr.  Stuttgart,  1850. — X'arreDlTnpii,  limit  and  Vftufrr't  ZritKArift 
Jiir  rntitm,  Wrrf.  L  ],  ISfil. — On  thr  Dirrrt  A/ifilimtiim  of  Parf  Itidina  in 
Ireatint/  Puhnonaiy  PMhint.  hy  pTof.  Chai-twiili*.  I'ans,  I85I,^Brocfc- 
miuiii:  '/"V  Mrlailwffir.  DiMaw*  of  the  I'jt/n-r  ilitrtt.  (IntiTinlr-,  1^1. — 
Merkel :  '  The  Lali^t  Itesulu  in  \iu>  Tr^auueui  of  AKthina.*  SvhmiiU't  Jtihr- 
iwMrt*,  If^lll,  cix.  p.  ma. — SAl-tqt-fiii'ont :  Tfi^rir/iruttjar  rritpiriitoirt,  SaHe* 
de  lici^r'itiou  ntiti'dlen,  S(c.  PbtU.  ^'.  Miiwon.  iJ^fiiS, — Id.:  Ttnitf  iMoriqw  ti 
prafiqu*  rint  finUtJid*  Rftpirnfion  noui^f^.  Ac.  X .  Mrifwon,  IWS. — TntUrmifit 
dt  la  r/ahitii  jmimojiairr  par  I'irduiUtion  t\ea  Itjuidet  puleiritft  r(  ycv  <M 
fumu/utioH*  iff  ffoun/oH.  Pnris,  ]  8fK>.  Sbvj*. — Iil. :  '  Du  In  Piftte  de  In  ItMipl* 
Mtioii  d«ns  le  Trwleineiil  dts  Mnloilin*  iJc  Pwtriin-,'  Ac,  Mi?nK'ir«,  Amd.  dt 
Mid.dr  /'wi-M,  Jon.  2,1^111,-1(1. :  Itutntetitm  tnr  rinninivinU  puli^riiatfwr, 
•fee.  PatUjCIivx  ClTiitTiire,  18(11. — Pnwprr  Jo  Pielrn-Siuiln.  ZfjitVui  nifdi- 
ealt,  imi,  Nus.  43.  44,  oD.—  V«W£r  fn^dic<d>  ii(  i'ai-i*.  \*9\ ,  No*.  41, 4:!,  43. 
— Briiiu:  L'Uttum  tnfdiritU,  ISlJl,  fl  tnui,  Xo,  06.— f  ■liftiiip"Hiill'>iir  (iatttr» 
d*t  H'/pUdux,  JiSSl,  No.  06,^ — D&lorot  Gaull*  tnf^iralt  df  /.yni,  wp.  1  *l  16 
1S61.— Ammnd  llcy:  i'ftitori  rnfdicaif,  ISOl,  No.  139.— Sloura-Bourou- 
Ulou:  'tie  l'IiiKi)Irulii>ii  ot  do  Ia  PiiiKilranoii  dvn  IJ^uld^  pulvitria^,'  fioz. 
dm  SlStdtimx,  18C1,  M  w1..  No.  125.— Aaphari:  '  Ite  In  PuUi«ri»«lion  & 
EHxet-Ies-Bnins  rt  am  KffpM  thdmpi-iitiquiV  Acad,  di^  3frrf.  3rtnvril  1961. 
— ffn!.  titftt.  dt  Pari'.  1§  mot  1^1, — Id.:  '  Nouvelle*  Exp^rinjnces  pour 
•trTiriilo  solution  ds  mUq  qUMtion :  L'vau  pulvtfrietfe  pfiuclii--l-cll(-  dons 
lee  l>roiicli»«f  "  AcaiUiiiie  ih  MeiL,  n'linm  du  20  oct.  ISflt.— SB'e»^iroiw: 
'SiiT  U  Tliftjtttj  physiolnfjijiue  <lo  la  I'^n^tralion  <!«>  PouwiH^rws  dans  Ih 
Vwiw  Treptratoirefv'  iX'wVn  wnfrf.  1^01,  0  diV,— ZJi'It»uer:  'On  the 
Trwiimwit  of  Ilwinoptyais,'  Wiimw  r^trf.  Jt'acftertsc/irift,  Noa.  30  and  31, 
1881, — Foumti!  Ih  la  Pfnftration  du  i'orpn  pvMndfuti  ytn^ur,  p:iidf4 
tt  U^uid*»  dana  In  1'vie*  rtsjmntairrt.  Paris,  Adrian  D^luhave,  18(12. — 
Duraiid-Pnrdtl ;  .S^arvf  of  thr  J'lrri*  Acndeinif  tf  iVfdicinf  on  J  tat.  7,  IMJ. 
TKxateaa:  Sfimceoftit  Pari*  AcaJfi^i/ of  .iW.W.ie,  May  6,  186*?.— De- 
matqaay  :  '  Mc^iDoire  aiir  Ie  Pt^ui-lruiioriiiJL's  LiquldcapiilYiJriidsdBtulefl  Vuiai 
respiratoirr-ti  ot  dr  kur  niipiicatinn  nil  'rrKitr>iiji-iii  di-n  MftUdtex  diui  Yi*ux,  du 
PUijux  ul  du  LaijDZ,'  Jlidieiin  df  I  Actid,  i  (fai.  Mid.dt  JParit,  1802,  Vom. 
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S6Biid:ff<. — LinR«n  :  'InhaJniionsofCIilorideoriion  in  TlJ&IuoptJM^'  ftdrit- 
ftury  Mnl.  J'^-uriutl,  l^ff:;,  yr>.  ir,]>,  137. — WibtiiltilinuBon;  Toinnninic*- 
tlona  rin  tliii  I'se  of  tnlinlnLimin  in  rnrioiislliwai'eiof  tboRrtpiroUirj'  Or^ti*,' 
FMrrthtirg  Metl.  Journal,  1803,  So.  I",  p.  lL>lt.— F.  Fiabor:  'Ob  the  la- 
fcslatioD  of  )icdica.tvd  Fluids  iii  »  PuUerised  Fona,'  WotAn^lait  der  Grtril- 
wAa^  drr  Amir  in  Wirn,  Xm.  1  an'l  L',  lf^iti._Id. :  '  C'oiilrilmllciw  Ut  tlio 
Theory  of  th«  Inlmlilinn  ol  I'iilv*pi»..>d  Fliii-U,"  Oorf/rrrtcA.  Zritach-.f.  prakf.. 
SnOtundt,  >'ii.  II,  lHO:f.-|il.:  Alinem.  Wiaur  mrd.  Zeitichr.,  April  1^*62, 
No.  17.— Id.:  I.C.  Mh)-,  I^6i',  So.  il.-  Id.;  AUgem.  mrd.  Ceittrtili.,  No.  61, 
l*aw.— H. :  n7«in-  .iffd.-IIallr,  A.iff.  18M,  No.  88.— Id. :  Rtritir  mm/.,July 
IS,  iJ-fli,— R,  WntUinnnn ;  Jnlmiathn  of-Vcdicattd  FluiiU,  n  CntitrlUittoa  to 
lb*  Lneal  Theriii)diitica  of  Inspiratory  DiMHiSM.  Jena,  lsC2,  FmrnaiiD. — 
ToWld:  DfvtK^  Klinik,  Xo.  i2,  ISCS.— liewin:  OcinirDunicaiioaB,  Ac, 
.<U/jfri».  in*rf.  tVnfrn/s.,  IUN<is.,fi'(rm  Aiig.  0  Id  Deo,  31,  WM, — \VHlf!.'nl)iirg : 
iMit/fAe  Klinik,  No».  41,  4fi,  46,  lt*02,— !i>«:I.iiitE!*r,  Wi'entr  MrJ-IlatU, 
1802.  No.  i»,  July,— Td.:  Tl'tfnrr  .\M.-mi!t,  1862.  No.  46.— ViUflroi: 
Cw*  mrw  d'Anihratvri:  Parle,  ISO:.' — Dr.  J.  Iterptoji;  '  DeeeHjilion  of 
Mr«lnm  .VppsrHtuA  for  Itihaliiig.'  iJr)ii'r>ir  Kiiiiii,  No.  7,  l?OH.— Foiiroier : 
£luiL  pratiijar  tur  h  Larynrjiuifnfif  rt  Mir  Cnpijtiiation  de*  Krmrilm  Injriiptts 
dan'  tfM  tfies  rfpiratoirtt.  I'arl*,  .V'lpicfi  Dolnlmj-e,  1863.— H.  Vogloi : 
TAe  ViayruMit  miJ  Trrafateitto/  C'lirimi-  Laryti^Uie.  Ilerlin,  G.  Keuiier,  IMS. 
— Aniii»  (Piida  dw  MonUwrrBt  in  Spnin ) ;  /.i  Jtrctie  mMivalt,  &c ,  SI  mara 
I8C3. — G.  V.  Lii;1i)^:  Hpiehenhail,  its  Ciiinatr  and  iti  lietK'wvev.  Muuicb, 
K.  StabL  18«4,  p.  7.— Uicmer,  S^hvyaxrr  Ztittchr'tft  fur  irMu-nJf,  vol. 
liL  pp.  IftT  «nd  9^'J,  \MH.~KiK\ti>nmi''utfT  in  hit  Xftl.rhriji  fur  in^. 
VMr.ti.  (i^irte&ilfe,  \<A.  iii.  p.  liiJ.I,  l-fH.— Fotrster:  'On  Stilveiit  It.-nic- 
dtos  in  DiplilliifTitic  and  OoupoiK  FuIm  Mi'mWiii-B,'  Arcfti'p  fiir  IfrHkimdr, 
6,  p.  C-Jl,  leCl.— Sehuebmnll  in  l.i*  ZeitM-hrift  f.  prahr  Il.itAun-U,  liSC4, 
So.  B,  p.  031. — Mkhel  in  KuclieniuL'ibtcr'e  XcitM/inft  fih-  meit.  (VnV.  »nd 
Orturtak.,  No.  B,  1^64.— \Vietfi?l<l ;  Allff<f«.  nuit.  Cmtnil:.,  2.%  IHM.— 
LcbvUukl:  Mrdicnl  Advitr}- far  Piiimt/tMry  J'litimtU,  SiC.  Berlin,  16CJ. — 
Weni,  n'i4rtftitberg.  Ctrrefjiuii^ia-TilaU..  Dec,  16,  16iM,— Dr.  J.  Uaum> 
(fiirtnar:  AJfieiimvi  itf  Ihr  Larynx  mal  their  Tn-utiiimt,  togelin-  vi/h  JVVto 
Inhalatjty  Ayjmrtittui  eiid  InMnuliitnt  far  Laryiii/usctijik  li.\amintititm. 
Frtiburff  im  llr«tDg«ii.  1804.  V.  Wiigner. — WaWcnbiitTT  :  hhalntiinu  -if  I\l- 
rrritfJ  Ftuidn,  nlm^  of  Vapours  and  fiiuea,&c.  Ik-rlin,  \SC4,  G.  lli-irocM-. — Dr. 
E.  Siexit :  Trrnliiun\t  tniil  C'ltrr  of  A^eetiom  fifth-  Tkrutit  and  Za«</«  ly  Jn- 
kmljdirmM,  Ac-,  ^n<l  Miti'ni.  Siuttj^Kit,  lt<05,  A.  Kr'iKnor. — Bnitiwr:  Trvnt- 
dwnt  wf  CV>up.'  .Viineittfr  arstl.  hilrUtgrtisU.,  10,  1805.— Lfwin:  Ciiuk  on 
iNBMiMM  of  the  Zftnfnx,  vol.  t.,  InbalalorA'  TrratinvDt,  &c.  Berlin,  l^dd, 
ninehwuW.- Jlowli  Ma*kcn)Lie:  ^fedical  Timet  tmii  Oatfltr,  IM(W,  Xo. 
TBTt. — Id. :  The  Vie  t^ the  Larynya^i-opt  in  Jfitetute  of  the  Throat.  Loudon, 
186& — Itoatoitlial : '  R^nftrcliw  ftnJOWrvntinii!'  outW  Action  of  l*itUeriM>d 
6«1atuice« ttpon  theUrKantBm,'  Wifntr  mtd.  Jahrb..  vol.  xi.  1806. — Tmube: 
ttw  Ponetratioii  of  Fini?  P»niclM  of  fWl  intu  t]i«  Interior  of  ihe  R«- 
Irvutrt  Apparatus.'  DeMtdit  Ktinih,  ISOO.  Nop.  10  and  50,  ISflft,  No.  S— 
enV'.'r ;  'Oti  lln"  Di*"**"^  of  the  I.unjr*  p'-OL-rat**!  Iiy  inhaling  lliuit,'  Dudf-kM 
Arriiir /hi- klin.  .Vn/iWn,  vol.  il.  ItMKI. — Sellniann:  '  .-ViilkrticuKSuf  Uie  Ltuiffa 
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ftm«'n^ Miners/ l.e. — Kiiasiuaul  nnd  Schmidt:  '/VsIit  Coiutifii^aTe  of  thp 
Liiogfi,'  Ix.~I[.  E,  ScUmiJ  :  The  Mrd.  Itwrd,  April  15,  1887.-^Kn*nff: 
'  The  I'iinufnt  of  lilt"  lti!»|iirul(irv  Oi(raJi*.'  I''ircfiaw'i  ArrAiv,  vot.  :txiix. 
1867. — Slatjnneky :  '  Kiin'riimttiinl  CotitrilnilintiK  to  the 'nnfonr  of  Pn«u- 
nwnooOBiosis,*  Ij;.  ■vol.  xUiii.  li^Bf). — I.i-jdpii:  Berlin,  kiiu.  H 'ncA^iMcAr., 
No,  .'its,  1S7(). — W. :  AnvciaHon  for  Si^inifi/Sr  Mrdteine  at  KniifitM-rff  m 
I'muia,  lAvMiv  "f  Mareli  W.  ISTO.^ltolln':  tin-linrr  W™.  IIVcAcnocib'., 
Hoa.  J3,  2-1.  1870.— nirt:  Diwmr*  of  Workmrn,  wrtion  i.  part  1,'IN»- 
auM  from  inlioliiij^  Diul.'  Brwlnu,  li*71. — WaWenburg :  Thr  I^,fiil  Trettt* 
mml  of  liUriiten  of  thr  Jiftjiiiiitoiy  Oi-yiin*,  .tc,  -nd  (nlition  of  the  forawr 
work. '  Inliaktioiw,'  &e.  Berlin,  lt*72,  Ilttimer. — Jo<!ili«iin  :  .Vodrof  ArtioH 
of  licpirahU  Oaten,  Erlaiijii-'ri,  1872.  F.  Eiika. — Hivt:  '  Di^eiufa  from  Iti- 
luitirih'  <^M,  ItisctiMfl  iiirid«nt  t-i  ^'urtaiii  (Xxupnlioiin,'  Manual  of  Spec, 
Paihol.  imA  Thrr.,  jmbnuliod  bv  II.  i,  Ziemssen,  vcjI,  i.  Sod,  etiit.  IB7fi, — 
Murkel:  '  UisaftBiw  cuuecd  l»y  \hv  Iiilniialion  of  UiuV  Ic— M.  J.  fVrlel; 
'Epidemic  Dipbtliieri)!,'  I.e.  vol.  ii.  18"(). — Von  Iiiit:  '  P.xptiriiiiantal  In- 
VMrtignti^ns  oq  the  luhKlntion  of  Gritty  I>ui't,'  Airhie  fiir  fxperim^nt. 
PatM.  uitil PAarmakal.,  vol.  v.  No.  U,  IftTC. — StciiiWiick :  '  Oiin;  of  8i>-callod 
L'hri>tii''  I'lilmnriiiry  Tulwrculi ijtli  by  lobalatjoiu  of  Nllrogtin  fitw,'  AUfirm. 
t«rtl.  Cr»trah,]mk:t2,  1878.— IJficlicr :  '  On  Itilifllntioiw  aftor  Tmcliwtiioy,' 
J[«fii<init»  Attfri'tition-fifmur,  Nov.  29,  IS'fl;  Ailiirm.  tiint.  fmfcit/i.,  No. 
48,  187fi.— Wru|.'elmiiiiii :  '  On  iho  Uae  of  Oxyprti  Gna,"  Ac.  Atiffem.  »««/. 
C'mtiitls.,  No.  41,  1^77. — JnvgvTi  '  On  Inlmlntiou  •>£  Droiuic  Vapoiira  m  the 
Tr«iil.ini<nt  nf  f'roU|j,'  Corretp.-IiJatt  fiir  Schtrriur  Aerzii,  No.  16,  1H77.— 
Bircb-Ili refold :  '  Oil  the  UccurreiK?^  cf  l.ower  Orj^^Ums  in  tlip  SputA  in 
Whooping  C'ou^,'  CtmgreM  of  Gmnan.  Sc-icnfi/k  and  Ataiifiil  Sten  at 
Atunieh,  1877.— Ruppart ;  *  Cxp«<riia»nial  Iteaoardiui  on  InliiiJiiiSiin  of  Crwl 
Durt,'  FrrcA</w'<  Arcfih;  vol.  lixii.  Ko.  1,  1»7S.— I*.  Uert:  'Lu  Pn-awoa 
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Wieii'u  med.  W-K/tfUKhn/t. ,  No,  10,  1 87^.— Mo'-W  :  '  On  tlio  InbaUlioii  of 
Olviiui  Kucjilypti  in  l*harj-npeal  Diphtheria,'  lierliitrr  /cJiu.  Wi>iAmitcAriJi, 
No.  SI,  187(1. — K.  Tborni>r:  'Tr<«tnn-nt  of  Wh'uipinff  CouKh  br-  Iiihnlatifnu 
ofCiiilKiUi"  .^cid,"  hrultcAn  Arrkie  fill-  kiiii.  Afrd.,  vol,  Jtxii,  p,  314,  1870.— 
Vix:  '  Inliftlatiiin  of  Itenzoif  Acid,'  MeiDombilM.  Na.  12.  1879. — SohJili^; 
I  On  Thoni|Mutic  K xptri mini la  ait  .\iiiitinlB  Infivlud  wirii  TulHTcut'jwia  and 
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'  C>T*<c*  Renurlu  on  the  Tbern^vtic  Value  of  Inlialationa  of  Itonuitiii  of 
fiodi  ta  Pulaonaxj  PbthiMf.'  Wiener  mtJ.  Viiw,  No.  42,  IH79;  lUtrr 
l-fitir,  /Vnv,  Kfi.  43,  IflTU. — Kiiriur:  'Oti  ikf  Iii1i«Utiun  of  RTntnwle<  of 
in  l^iHia  MOTuInvm,'  Btrlintv  kiin.  H'ocAfnstAr.,  Ne.  40,  1879. — 
'On  Inhalaliioa  of  Bctuofttfl  of  Sudft  in  Pulmooiiry  Phthisitt,' 
Uim.  Whi/inutir^Ko.  49, 1679:— Wttixel:  'On  tbe  Use  and  AcUon 
iif  Iliwli  nf  fTnilt  in  PliHiitts,'  BrrHnrr  Uiit,  n'ocAf«»rAr.,  No.  40,  1879.— 
B.  nil wli Willi : ' liDcnl TminiPDt  of  Piitnd  BninrliUl  anA.  Vn\moMTy  AfTeo 
tMB,'  tt.  Tol  iri.  No*.  3»  and  30, 1870.— Kohlwliii tier :  *  InbaUiinas  of 
SitrB|p.n  Gm  and  iu  Eflect,'  Cbrrttp,-Blatt.  dr*  I'trnV  d<r  Atrtte  im  Jt«g.' 
.  JlUrtb^g »nd dn nirxgtJttm AnAatt;  1680.— R.  HauamaDii:  'TkqU 
:  vitil  tfae  lokabition  R0«|HMI«r,'  Srriiiur  htin.  Wofkntsehr.,  vol.  Kvii, 
.  U.  I86CL— FaldUuKb:  '  On  a  New  Method  »f  IVnnDrntit  luUlntioi),'  l.a 
wi.XTU.No  47, 1880.— 1'.  Nw-inej-M:  ■Jlwlieal  DUeuKsi^ras "  (,,^iTrf/.  Ayimr** 
J I  [.  ?'  T^  ( — '  li  No.  3h,^W.  UhifCelnftDii :  'IriliAlftUirv  Trratmeat 
raUaKMBvof  (IirTbnMt,nMat,  Ndm,*^.  CHiingur  and  [«i|ui^',K.  II.  Mayirr, 
USD. — J.  GaCtiUis:  'OntlieValueoftlii'liilialHUoiiof  Mi'-HcateddJubiloQces,' 
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\r  msposiTioN  of  p.\nTS  in  rblation 

..'^HALATION  OF  MEDICINAL  SUBSTAKCES. 


JWK  gnmt  dUficalty  to  be  ovcrccme  in  attempting  to  treat 
lotmUT*  flliwufn  of  tbe  respiraloiy  organs  congi^ls  in  applyiag 
tlw  rocdicm&l  substances  to  tbe  ports  aJTect«d.  And  vhemt 
lb*  mrthtMl  peculiar  to  tbis  form  of  treatment  cIoHelj  resembles 
cfa*  OMtbods  of  surreal  procedure,  it  yet  differs  from  tliem  in 
itim.t  poinC«,althoughtlie  criticisms  whicb  have  been  directed 

U  LaTe  alwayi  rested  vlueSy  on  tkie  reaetnblruice. 

Ose  obfeettoD  to  this  method,  therefore,  has  been  that  the 

nnwdie*  eiuployed  are  not  applied  direutly  to  the  parts  affected 

fe*  the  fkilfoi  hand  of  the  operator,  liut  liave  to  be  eunve7ed 

I  lif  Um  ropustoiy  curreul  to  their  detftinstiou,  which  it  »eema 

««aMe  th«y  nay  never  reach ;  while  they  mtuft  come  into 

riifa  hath  hiitilthy'  and  diseased   structures,  which  are 

alike  submitted  to  their  chemical  action. 

AnffUifi-  objection  baa    been    that,  owing   to  the  i>eculiai' 

^nical  vtmccnrc  of  the  air  piMiages,  tbe  air  inspired  is  as 
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it  were  BltereJ,  so  tliat  m  ordinary  breathiug  the  entrance  of 
all  forpign  imrticli-s  with  the  air  is  prevent ciI,  and  the  air 
thiis  hccimiRH  jmrifictl  bii^fure  it  ava  [irnu-fTatu  into  tlie  tlt-t-i»er 
air  naesages,  wliicU  by  their  ramifiratioos  aru  cooetaully 
becoming  enuiller  ami  smnller.  The  aaatomicni  etractures 
herein  conceruetl  conuiBt  of  irregular  lioUow  spaces  and  wind- 
ing cauuU,  eonnected  with  one  another  at  different  angloe^ 
gRiiendly  at  right  angles,  and  Rppanitfld  from  one  anotlitr  by 
moi'B  or  less  jJiojecting  Hepta;  and,  if  it  be  tnie  that  pirticles 
of  dust  minglixl  with  the  air  can  only  pass  easily  through  tubca 
and  hollow  spaces  when  they  run  in  a  straight  course,  and 
that,  when  this  is  cot  the  case,  ihey  generally  atrikc  againdt 
the  adjacent  walle,  and  if  these  arc  moistened  vith  Tat«r 
or  an  adhesive  fluid  they  adhere  to  them,  it  follows  that  only 
when  tubes  meet  at  very  obtme  angle*  will  a  portion  of  the 
fine  dust  be  ean-ierl  dee|ier  by  the  inspiratory  current. 

If  we  subject  the  respiratory  [mssages  (o  a  oiinnte  examina- 
tion, we  shall  find  that  the  cavity  of  the  nose  is  divided  by  the 
turbinated  bones  into  a  syittein  of  winding,  irregular  jiaasagee, 
Biid  the  ond  cavity  is  suHix-pliblc  of  a  variety  of  changes  of 
form  through  the  movemc^tits  of  the  tongue  and  the  soft 
palate ;  b-ith  cavities  are  continuous  at  a  right  angle  with  the 
pharyngeal  and  InrjTigGnl  cavities,  into  wliich  again  the 
epiglottic  projects  :i8  a  more  or  less  incomplete  oeptiUD,  while 
at  the  biuH'  of  the  epiglotliH  the  vocal  cords  narrow  tbd 
entrance  into  the  trachea  and  ran  cloae  it.  Under  iionnal 
conditions,  in  quiet  breathing,  the  air  either  enters  t-hrough  the 
nares  alone,  and  the  onil  ca^nty  remains  entirely  dosedi  or  th* 
moutb  is  at  the  same  time  more  or  less  opened,  the  dorsum 
lingme  is  iiomewhnt  elevated,  and  the  vclnm  pnlnti  hangs  down 
and  tonchesi  the  dorsum  lingua-;  thus  a  wide,  shallow,  neqien- 
tino  canal  is  fonned,  in  which  the  pottlerior  pharyngeal  wall 
remains  completely  invisible.  At  the  same  time  the  epiglottis 
lie*  elose  on  the  orifice  of  the  larynx,  and  the  vocal  conls  fonn 
movable  barriers  at  the  entrance  of  the  air  tabes.  Under 
Aliob  circumstances  most  corponite  substances,  and  therefore 
[minute  solid  or  liquid  particles,  become  dei>oeited  on  the 
tsdjacent  snrfaeeii  of  these  [Kirts,  while  only  those  bodiei  which  re- 
[vemblciu  their  condition  the  air  with  which  they  are  inse{>arably 
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blended  pfig«  aloog  together  tbrcugh  ihiR,  us  it  vere,  filtering 
apparatus  and  reach  tho  ultimate  divisions  of  the  air  pBBsages, 
But  Bhould  the  eiitranoe*  Bvun  of  such  bodies  «xert  an 
imianl  effect  ou  the  waJla  of  the  air  passages  with  which  they 
ooni«  in  cuntad,  there  exist  means  of  a  prot^ctire  nature, 
either  simply  phjsicn-meclianiciil  or  chemical.  This  conHiBts 
in  the  sensitiveness  of  the  mucous  meoibmne  lining  the  air 
IMsaagea,  so  that  if  the  inspired  air  exerts  upon  it  an  tibnormal 
and  miaccuittoined  exciting  influence,  it  is  at  onee  rL'flyxly 
drix-en  h(ick,  and,  by  contraction  of  the  nir  ttibea,  its  further 
ingress  is  arrested.  Such  »□  t^xeiting  influence  may  be  of  a 
physico-mechanicat  nature,  sucii  ii«  the  mere  quantitv'  of  the 
Ribstances  forcing  their  way  iu  with  tUe  iuitpired  air.  or  tlie 
force  and  manner  of  introduction,  or  ihiur  temperature,  and 
like  circumstances.  In  other  c»«cs  thi;  irritating  action  is  due 
to  the  fipeci6o  chemical  pruijcrtiee  of  the&t:  substnuces  acting 
on  the  seDBitivc  mucous  membrane  of  tho  glottis  and  up])er 
part  of  the  respiratory  tract,  an<i  thin  chemical  action  becomes 
all  the  raore  felt  if  the  accomjHuiying  phyMciil  i-oDditioni<  are 
also  more  or  less  irritating.  liy  this  anatoniico-pliysiological 
amngL-ment,  therefore,  an  flimination  of  the  bodies  mixed 
up  nitb  the  inspiietl  nir  will  take  place  in  a  strictly  definite 
manner  dcptmdrnt  on  their  phyBical  stnte.  Those  in  the  Kolid 
form  arc  simply  Altered,  and  remain  adherent  to  the  mucouii 
surface  without  any  effort  at  their  speedy  discbarge,  so  that 
they  can  penetrate  into  the  air  pasaagca  of  the  rei^pirutory 
organs  ant  il  tbey  encounter  some  ineehaiiicnl  impediment  to 
their  furtlier  ad\7mce.  This  will  aUo  be  the  ea^e  with  the 
parlicleH  of  pulverised  fluids,  only  thiit  tliey,  when  they  pass 
with  the  cuiTent  of  air  through  narrow  auinb  and  fissures, 
tend  to  approximate,  and  coming  into  contact  tlow  together 
into  larger  drops,  which  become  deposited,  and  have  therefore 
greater  diflficully  tlmn  solid  particle.?  in  pn-^iiing  through  these 
narrow  tubes.  Aeriform  bodies  or  ganeii  cucnnnter  none  of 
tbeaa  mecbanicsil  hindmm^p,  and  they  nmlce  their  way  through 
the  various  air  passiiges  even  (o  their  terminal  rHmifioitions. 
Od  the  other  hand,  the  entrance  of  all  these  bodies  is  at  once 
misted  and  a  stop  put  to  their  fiulher  inspiration  if  (hey  act 
«8  inritant:<,  no  matter  whether  they  are  in  tho  form  of  solide. 
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Quids,  or  guses.  It  in  poRnibleto  breathe  c)uit«  calmly  in  an  atmo 
Bpherc  wt]k')i  is  imi»rpgnat^(I  with  cohI  dust  or  with  [uirticles  of 
viLtcr  in  liiic  siihtlivi.sion,  nnd  nn  irrenpimblc  giis  may  even 
makp  its  wny  unliindered  into  the  glottie,  if  it  is  only  mixed 
with  the  inspired  air  in  smaJl  quantities,  whereas  ordinary  Btmo- 
sphericair,  if  it  is  inspired  midertoo  high  pressure,  or  is  tctohot 
or  too  cold,  instantly  exeites  coughing  and  rlo9ur«  of  the  glottis. 
The  anat^jmioftl  conditions  which  interfere  with  the  entrance 
of  pulveriRwI  Rolids  and  fluids  into  the  rpRpiratory  organs  can, 
however,  be  overcome  if  tlie  apertures  for  admitting  air  are 
sufficiently  widt-ned,  and  the  oonstricting  organs  '  be  withdrawn 
into  their  several  recc^saes,'  and  if  the  comiuuDicating  )ia8i«ages 
join  caxU  otLfr  no  us  to  form  a  but  slightly  curved  ehaunel 
which  narrowe  as  it  dcjiccnds  and  divides  (fig.  1).  I'he  ond 
end  pharyngeal  cavity  thus  comes  to  fonn  a  kind  of  funnel, 
vboKe  axis  is  partly  straight,  {)artly  a  i^lightly  curved  line,  nnd 
whose  terminal  aperture  is  formed  by  the  glottis.  In  insiMni- 
tiou  the  air,  impR-gimtcii  with  fine  iwrtielL**,  cuniph-tely  fills 
up  the  favity  of  the  funnel,  nnd  in  consequence  of  the  aitpini- 
tcry  force  the  motile  particles  are  drawn  in  directly  through 
the  glotUa  into  the  air  jtassagee  and  the  brouchi,  and  in  thin 
process  the  greater  number  of  ptitticles  are  deposited  on  the 
upper  part  of  the  funnel-shaped  tube  in  ppojwrtion  to  its 
diameter,  xvhilo  smaller  Dumbern  adhere  to  the  widls  of  the 
continuously  ramifyiug  ail- pa«uigc»,  till  only  the  lightest  par- 
ticlex  floating  in  the  centre  of  the  stream  penetrate  into  it* 
remotest  branches  and  their  tenai nations.  Thene  altemtions 
of  the  relations  of  the  several  parts  of  the  respiratory  canal  to- 
wards each  other  may  be  promoted  uncoosoiously  by  wide 
opening  of  the  mouth,  by  deep  inspirations,  and  hy  all  move- 
mentji  which  widen  the  approach  to  the  respiratory  organs — 
e.g.  by  singing,  upealang,  yawning,  4c. — but  they  ai-e  generally 
produced  by  direct  cuneeious  and  intentional  changes  of  the 
position  of  the  different  jiarts — e.g.  hy  wide  opening  of  the 
mouth,  by  holding  the  head  raised,  90  that  the  right  angle  which 
thcoral  and  phan-ngeal  navity  makes  with  iht;  tube  formed  by  the 
union  of  the  larynx  and  the  trachea  is  converted  into  an  obtuse 


*  In  tbu  jiliaryus  and  liiryQZ. — Tr. 
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'  1^  ^  ^  onr  leehntcaJ  apiiUauMS  and  all  the  acnmen  of  an 
Mi  deoodBtnitioii  to  e«tabHah  their  certainty.  Only  a  fev 
■«MD  tbe  impossilnlily  of  the  pcDctralion  of  any  amount  of 
•  Mtid    or   fioid  particles  into  the  res]iiTatory  organs  wa« 
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umiuUiiued  in  Uie  moet  pusitive  maun('r,and  tbo  most  singular 
lij.'jKilhesoM  were  adoineil  rather  than  admit  the  probability  of 
thiK  him]ilo  physical  process. 

l-nstly,  the  inspiration  of  substances  in  any  form  is  nlso  in- 
fluenced by  the  individnal  sensitiveness  of  the  reepiratwy 
orguns,  w'hivli  differs  so  mucli  in  different  persone  that  an  irri- 
tation which  in  one  person  instantly  excites  reflex  symptoms 
frilll  not  even  be  felt  by  another.  But  even  in  such  oaees  babit 
in  of  mnnh  iinportaiice  in  enabling  people  to  overcome  n  Kense 
of  imtation  which  may  at  first  have  appeared  unendunibte,aiid 
in  causing  them  after  a  time  to  be  actually  unconscioiui  of  it. 
Thus  prolonged  residence  enables  us  to  endure  atmospheric 
conditions  iu  nliicli  Use  miaccuatomwl  can  scarcely  breathe  for 
a  moment.  In  mch  atmospheres  the  coiigli  excited  by  inspira* 
tion  not  only  ebows  that  the  air  really  penetrate*  to  the  glottis, 
but  also  that  it  has  the  power  of  irritating  it.  On  the  other 
baud,  iho  fact  of  the  ahBenoo  of  cough  in  the  cose  of  pereon* 
accustomed  to  such  atino«ptieri?8  is  no  sign  that  the  air  does  not 
Iieuetrate  into  their  respiratory  organs,  but  only  proves  that  it 
no  longer  exerts  any  irritating  iuthicnee  on  ttiem.  Wc  must 
judge  in  the  name  manner  of  the  symptomn  exciteil  by  the  in- 
halations of  artiticial  atmoHphcrcfi,  in  which  a  particular  medica- 
ment ia  mixed  with  the  inspired  air  in  such  a  form  that  it  can 
be  inhaled.  Habit  will  iu  lliia  ease  al»oH0on  enable  the  jiatieut 
to  overcome  the  initial  irritation,  and  the  individual  urditieased 
semutivcaesa  to  the  application  of  the  appropriate  tt^ical 
remedies,  if  they  are  administered  in  suitable  form  and  concen- 
tratiou  for  inhalation,  vill  offer  no  impediment  which  careful 
treatment  may  nut  obviate. 

The  method  of  bringing  medicinal  substjmcci'  in  any  form 
whatever  into  contact  with  the  mucous  membrane  of  the  respi- 
ratory organs  by  blending  them  with  the  inspired  air,  is  in  the 
conditions  specially  [iruvailing  here  closely  allied  to  liurgical 
treatment,  and  is  not  less  exact  than  the  direct  ajiplication  of 
the  remedy  by  the  hand  of  the  ]ihysician.  Rut  the  strength 
of  the  meilicinal  agent  and  its  degree  of  concentration  present 
an  essential  difference  in  i  he  two  kinds  of  trcntment,  for  in  the 
one  c*«e  the  action  of  the  agrnt  can  be  strictly  limited  to  the 
affected  ?pot,  but  in  the  case  of  inhulatioD^  even  though  it 
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may  be  usually  required  to  influence  wide  traots  of  tissue,  yet  it 
oeceuarily  comes  into  contnct  with  pnrts  wliich,  if  they  nre  not 
to  (diffor  nny  injury,  onght,  ro  remnin  ex'^mjitpd  from  its  iirtion. 
These  circura stance*,  however,  which  are  insejiarable  fram 
the  method,  tninply  neoesgitnte  a  modification  of  procedure,  aind 
neccBsarily  eiclude  the  emiiloyment  of  unui«tics  find  simitarly 
acliog  remedies;  these,  however,  ciin  geneniUy  be  replaced  by 
other  remedies,  without  cjiseiitially  dt;tractiug  from  tlie  value 
of  the  method  and  its  sjjhere  of  action ;  luoreovcr,  the  mode  of 
application  of  the  remedy  to  the  affected  ]>art  nt-oefisilatcd  by 
this  method,  tta  it  avoid;!  irritating  influences,  offors  preeisely 
those  advantages  which  could  not  be  attained  by  any  oilier  mode 
of  treatment. 

ON   THE    PKXETRATION   OF   KOREKiN  BODIES  INTO 
THE  AIR  PASSAGES. 

A.  Solid  Bodik^ 

^^^lcn  a  scientific  bufiis  was  given  to  the  method  of  adminia- 
tejTDg  pulven8e<l  fluids  by  inhalation,  niid  eSbrt^t  wui-e  madu  to 
introduce  it  into  practice,  the  fundamental  qne^tion  whether 
hte^n  bodies  in  a  Rolid  or  fluid  form  utMiId  jienetrate  into  tho 
lirpasmges  became  tho  subject  of  inneh  pnl^miml  di»cuiision, 
and  a  mass  of  evidence  wnK  ac^^iimulated,  cuiiKiKting  of  |Kitholcv 
peal  and  anatomiail  res«irchej<.  as  well  as  the  recordu  of  ez]>eri- 
nenta  on  men  and  animnls,  the  detailed  account  of  which,  o^ 
fooDd  in  the  manuaU  which  appeared  at  the  time,  neud  not  bu 
re|ieat«d  here,  as  the  question  has  long  since  been  decided  in 
tbe  aiBrmative  and  no  long*>r  admits  af  discussion  j  still  the 
BMteriikl  thns  collected  contains  so  much  that  \»  scienlificBlly 
raloabte,  and  affords  detaiU  of  ko  many  phyKiological  and 
pathological  processeit  which  are  spei-ially  interesting  here,  that 
we  »hall  nuike  use  of  it,  so  far  as  It  answers  our  puqiose. 

Jfatundly  the  qiieation  never  was  disputed  as  to  the  pene- 
tntion  of  xiijiours  and  ga.-*ef,  which  are  in  the  same  physical 
oonditioD  ux  the  atmospheric  air,  and  even  witli  regard  to 
aiante  solid  jxirticles  it  wus  Baucely  doubted  by  the  eiu-lier 
authors  that  they  really  could  make  tlicir  way  into  the  bronchi 
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and  luDgs,  nnd  it  iras  not  till  modern  tituesi  especially  since 
the  introduction  of  the  pignieiit  theory,  that  it  ngiiin  became 
R  mntter  of  iUticUKsioii  wlit-ther  the  Rubiitance^  fnuDd  in  tbe 
luiig»i  had  made  their  wajr  in  from  without  or  were  the  ]»rodiict 
of  orgsinic  combiiiiit.ion»  iii  comiecfinn  wilh  pigrinent  foruutiOD. 

Even  in  anciMil  tiini^A  no  limitit  whatever  aeems  to  hare 
cxiuU-'U  na  to  the  i>oi'sibilit_T  of  the  penetration  of  solid  jmrtielM 
of  duet  into  tbe  Iiuig^.  According  to  Pliny,  inintirs  listened 
bladders  before  their  months,  to  |>revent  the  inhalation  of  dost, 
and  tho  Komnn  bakers,  with  the  siime  view.tiod  a  kind  of  cloth 
over  thuir  fnees  to  protect  them  from  the  detrimental  effect  of 
the  duMt-eharged  atinoaphere  in  which  they  worked. 

Among'  the  older  physicians  Rutiiazzini  asitertJ  deBoitely 
that  a  greiit  proiwrtiou  of  thr  discaseii  of  thosn  engaged  in 
duflty  occaputious  proceeds  from  fh«  iliist  nrhicli  they  inhale. 
Aa  the  lungs  iiri;  cousluutly  in  motion,  inhaling  and  exlutUag 
air,  and  as  th<nr  surface  is  covered  with  a  slight  moist  secretion, 
the  dust  finds  ]>oint8  enough  to  adhere  to  and  n]>0D  which  to 
exercii<«  itH  deleteriuim  influence.  Muny  ob(ier\*atioa8  are  also 
recorded  in  the  literature  of  that,  time,  to  the  effect  that  siliceonti 
particlegi,  rand  or  small  titnnts,  had  been  found  in  the  lungs  of 
wortuneii  after  death  (I'lamazzini  and  Diemerbriick),  and  that 
the  knives  used  in  dissecting  such  lung*  grated  and  became 
bluntitl,  i»n  if  they  were  cutting  something  sandy ;  and  most 
medicid  authors  who  have  made  ^ufHciently  uccunite  obnerra- 
tioDB  in  their  practice  among  collier?  seem  to  have  come  to  the 
oonclu»iion  that  cojd  dost  fan  ppnrtmte  into  the  luugt;. 

Thus  Erdmnan  found  that  in  the  bodies  of  miuers,  when 
the  thorax  whs*  laid  open,  the  lungs  gometimes  appeared  coal 
black,  externally  as  veil  as  intpmnlly,  and  stained  white  objects 
like  ink ;  not  unfrefpiently  in  such  a  lung  dense  concretions 
half  an  inch  thick  would  be  found.  He  assumes  that  the  cause 
of  the  accumulation  of  pigment  and  the  formation  of  aitooy 
masse))  in  these  lungs  is  the  inhalation  of  coal  and  stone  dwt 
in  the  i*ubterraneon»  workn. 

In  a  lectiire  delivered  before  the  Hufelaud  Association  on 
March  16,  1838,  Dr.  I-owe  announced  that  in  the  autopsy  of  a 
subject  who  had  been  a  collier  for  many  yeura  the  mucous 
membr^De  of  the  trachea  had  been  found  loosened  and  covered 
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wiUi  tittle  »toojr  ooncreCionii  and  fine  c<h)I  diut  up  to  its  bifur- 
eatioti  ;  the  lungs  were  nnall,  shrunk,  and  leuthcrr,  blue-blaclc 
BtnlotiT,  aod  u  it  vere  coTere<l  over  vith  fine  (liirtk'los  uf  coal 
mhI  sCooj  ooncretiotLs  of  differeot  sizes  ;  nXino  jti  tht-  autopsy  of 
■  workman  wbo  saocumbed  to  tjphus  fever  at  tbirt^'-foor  years 
ti.  aj  r.-tions  the  nut  of  ft  pea  vrcro  round  eciiitered  over 

Dr.  I«  Petrenz  also  found,  in  the  post-mortem  dissection  of 
pmIiihi  II  who  had  been  ezaployed  fom  lung  tiiim  in  ^iwlstHne 
^Mniesi,  T^ciOs  stmiy  ooncretjuas  in  tLu  wiilU  of  imlmonary 
sTitiea,  scene  of  which  were  as  large  an  a  Minall  hazel  nut ; 
tWf  were  of  a  reddish  grey  colour  and  of  Irregtilnrjngged  shape, 
Md  seA  on  the  sorface  like  pumice  stone  ;  tliey  were  tolerably 
liiiaiiiMiii  and  could  only  with  difficulty  b«  crushed  between  the 


AlD'Kig'  the  earlier  obaeri'ationa  an  this  subject  the  greatest 
iat«KCt  sttacfaes  to  the  experiments  of  Brockmann  on 
the  melanotie  infiltnitioD  of  the  lung^  of  miners  in  the  Hartz 
Ifaiiiilaiii  I  Bniickniaim  meutions  a»  a  chanicteristic  mark  of 
lifiiiiw'iiu  liinfiiii  the  occturence  of  pigment  granules,  which, 
—■■ding  to  nucnwxiitical  and  chemical  rxamination  by  the 
^Ae  anthoritictf  of  that  time,  were  found  to  couaiflt  of  a 
of  vegetftblo  and  animal  cool.  These  pigment 
aocording  to  Brockmann,  are  found  for  the  greater 
in  the  pulmonary  vesicles  and  bronchi,  but  in  the 
pMTMKihyma  and  id  the  walla  of  tlie  obliterated 
Tliero  they  api>car  either  free,  like  granular 
,  tnfiltnktcd  into  the  itorvnchyma,  or,  more  rarely,  enclosed 
aoA  rirctilar  cells  of  f^r  of  *  line  in  diameter*  which 
times  completely  tilled  with  them.  The  gnmak-s 
lr«*,  which  are  found  either  singly  or  crowded  together 
»,  are  generally  not  more  than  from  j-^  to  -nhto  "^ 
in  diftUMter,  and  their  Hhajie  in  either  round  or  irregularly 
;  tlw  pulmonary  vesicles  are  described  us  (with  few 
)  ivijuntng  their  nonnal  texture. 
ig  U>  the  intensity  of  the  infiUmtion  of  the  lungs 
ibWiT  pigment  gnuiuleis  Brockmann  distiuguishc»  four 
«S  meknoua,  which  are  uDatomically  chnmracteriscd 
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I  at  decree.  The  deposit*  consist  of  SL-pBrati:  spots,  genei 
cinculiir,  rarely  ovjil,  still  more  rarelj  in  (he  form  of  oblong 
alripes,  often  of  a  dark  brown,  and  frequently  of  <|mte  a  black 
colour.  Thosf  BjKit*,  of  from  V"  to  2"'  in  diameter,  are  0ome- 
timea  isolated,  but  generally  in  large  masses  crowded  together, 
sooietime*  on  tlie  surface,  sometimes  in  tlie  centre  of  the  other- 
wife  healthy  jiareDt-byma. 

2nd  ricgree.  Hert;  BometimcscxtenBivetractsofa  melanotic 
tint  are  found,  mid  a  black  fliiid  can  be  squeezed  out  of  iLa 
jiulmonary  parenchyma. 

:ird  degree.  In  this  fitage  of  the  dlaeaBe  these  black  [sitches 
are  found  in  the  jwrijtbory  as  well  as  in  the  ccntrnl  imrt  of  the 
lung ;  here  and  tlipre  betwepn  the  melnnotJc  mass  appear  ]>art8 
of  &  lighter  adour,  in  the  form  of  ash-grey  stripfn  several  lines 
thiulc. 

4th  degree.  T-'inally,  in  this  advanced  stage  the  whole  pul- 
monary tissue  aiiiienrs  nnifonnly  infiltnitwl ;  the  same  bhtck 
diefoloratiun  ia  found  on  su|>erfii-ial  as  well  at;  deep  incisions  ; 
everywhere  the  wctions  are  pitch  black,  and  everywhere  & 
black  fluid  escnpes  fnnri  the  cut  sm-ihccs.  Also  the  walls  of  the 
blooJvesSL'lis,  and  even  the  more  remote  bronchial  glands,  hnve 
the  i<ame  lint  and  are  thickly  infiltrated  with  pigment  gninuU*^. 

It  ia  said  that  by  washing  this  tissue  two  different  kinds 
of  pigment  granules  may  be  obtnined,  om-  kind  nnaffected  by 
acetic,  hydrochloric,  and  concentni(t-d  nitric  acids,  chlorini*  water 
or  caustic  potii»li,  or  even  by  boiling  heat,  sliowiiig  it  to  be  n 
kind  of  vegetable  con! ;  whcrena  the  other  kind  prt-aented  the 
character  of  an  organic  pigment,  especially  by  being  <iccom- 
posed  by  nitric  acid  and  chlorine  as  well  jw  by  caustic  potash. 

If  RrocVmium's  researcheii  were  not  .-it  that  time  considered 
altogether  decisive,  no  doubt  at  jireBent  remains  as  (o  the 
occurrence  of  these  mcknoiic  idtenitions  in  the  lungs,  and  the 
deliiils  of  his  obser\'at.ions  coinnilp  perfectly,  as  wc  shall  see, 
with  the  results  of  modrra  experimental  enquiries.  For 
although  &  ))art  of  the  colouring  of  such  lungs  may  be  tracc- 
ftble  to  organic  pigment  deposilfd  fmm  the  colouring  matter  of 
the  blow!,  iiB  Virchow*s  espETinicHls  have  proved,  and  a  part  of 
the  pigment  grnnuleii  whioh  Rmelcmann  deeeribed  may  possibly 
have  originated  in  tranwformation  of  hiemjitin,  still  tlie  gnsaner 


I 

I 
1 


PEXETBATiON  OF  FOREIQS  BODIES. 


331 


I 


put  at  racli  7n  he  found  in  the  pulmonary  parenchynui  and  iQ| 
Um  hrDCchinl  glancb  muit  be  regarded  n.s  con»igtiag  of  vege-' 
tilriv  ooU  which  had  been  inhaled  and  deposited  in  tlieKa^ 
■tnatlocu. 

CotxviDciiig  as  tbeie  p<M(-mort«m  Mxamiual ioDR  aeem  to  lis 
oov,  the  cODclasioD  that  coo)  or  othnr  colouriDjj;  Hiibstanceg 
nmlly  tuade  their  way  into  the  lungs  vam  not  acci'jMed  at  that 
tiaiB,  «ad,  aa  the  brown  imd  black  pi^mpntation  of  I  he  lung  f 
hMi  beeo  observed  even  in  cases  where  there  had  been  ao  ™ 
praceding  erposnre  to  an  atmosphere  iinpregnatai  with  coal 
faM,  it  wa»  referred  rather  to  pathological  processes  In  the 
n^iiiBtoiy  and  arculatory  organs  themsclveii  and  to  tlio 
— frnnrjihnnin  of  the  colouring  matter  of  the  blood  into  the 
£Amit'«oloured  pigment  giauuLe^. 

In  the  asmmptiou  that  piilinonarii'  mc-litnoeiis  originated  in 
4l|natt  of  |>igm«at  from  tiic  blood,  the  French  authors  vere 
tfpOMd  to  the  Engluh,  who  bad  been  led  to  the  contrarj 
'  iwwlnrinn  by  obdervatims  among  their  colliers,  and  Christison 
mi  Oraham  proved  hy  iucouteslable  aualyseti  tltat  the  black 
■HWA  deposited  iu  the  lungs  of  colliera  presented  precisely 
tW  ^LnM  chemical  reaction!^  as  vegetable  coal,  und  were  cleurly 
teini^isltable  from  animal  pigment.  Xeverthelnm  thi<  %-exed 
faertiua  reuwined  uiuettied,  although  the  objections  brought 
apibwt  tb<-'  pcDctratiou  of  cool  diut  into  (ho  respiratory  organHf 
■d  c^K'^.-iAlly  into  the  luog^  were  supported  less  by  actual 
ihii  latirrni  and  logical  argument  tbui  by  obstinate  denial 
I  ad  uteiuble  by]M>tbe«eH,  which  it  ia  uniieceBwaiy  to  consider 
IfMker. 

X^w  and  decialTe  &cts  in  proof  of  the  penetration  of  coal 
ksm.  into  the  lungtt  Itnve  been  brought  forward  more  recently, 
faat  by  TrsDbc,  who  succeeded  in  ascertaining  microscopically 
4«  otorpbolo^cul  identity  of  the  (pottsibly)  inlulod  dust  with 
Ihs  MMMMtf  dejKMqted  it]  the  lung«.  Traubc  observed  iu  a 
t  viio  had  been  employed  for  many  years  in  lading 
r^iinMl.  that  the  sirtita  were  of  a  more  or  leas  dark  red  colour, 
aanniocd  black  and  n'd  (lortieleit  of  the  fonn  and  apjtear- 
ci  the  coal  in  which  he  worked,  ami  af^er  the  death  of 
'  ymtieiit.  W  found  in  the  fbrk  black  sections  of  both  lungs 
■D  inffatsnu  pf  charcoal,  some  of  them  oven  enclosed  within 
VOL.  »u  0 
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the  celte,  whose  ori^n  could  bo  as  a<}cunit«lj  tmced  to  the 
coals  amount  which  the  jiatiout  had  hven  vm\t\oyeA  during 
life.  Tniul)e*s  Mtnlemeats  were  fonfirmed  frum  different  quar- 
ters chiring  the  following  y«ars,  [tartly  hy  mc^aiis  of  esperi- 
ment  by  tnhaktioiDt  of  coal-dust  and  dutxjction  of  it  in  (he 
larynx  and  the  trnchni  by  tlip  lanngosratpR  (FoumierX  l»artly 
by  experimentif  on  aniinnlK  (Iipwiii,  Villarel,  Rnnenthal,  nod 
otherf'),  but  the  eettlement  of  the  question  was  not  ad^'anced 
by  theue  researches.  It  was  not  till  six  years  later  that  the 
quefition  was  finally  di^cided  by  the  oliBervationa  and  experi- 
ments of  Zenker,  who  detected  io  the  lungs  a  siibctance.  vix. 
protoxide  of  iron,  which  conld  only  have  cntirred  into  them 
by  inhalation,  and  found  it  in  quite  consadpraWe  quantities  io 
all  those  places  where  the  eo-called  normnl  lung  pigment  was 
neually  to  be  foimd. 

Contemporaneously  with  Zenker,  Seltmann  and  Kussmaul 
published  their  olwervationa,  which  nujiported  in  the  most 
decided  manner  the  fact  of  the  penetration  of  pFirticle»  of 
dust  into  the  pulmonary  tissue.  Tlie  experimental  labours 
of  Knauff,  V,  Ins,  and  Ruppert,  which  aUo  proved  how  rapidly 
infiltration  of  the  lun^  with  dust  may  take  place,  under 
favounihlc  (»Ddition8,  further  suggeated  the  douU  whether 
the  finely  granulated  black  pigment  occurring  in  the  aged 
18  really  cDgcadered  in  the  organism,  and  whether  it  inay 
not  be  iKtBsible  that  all  the  i>lftok  pigment  whieh, under  certain 
eireunvBlaneee,  is  deposited  in  the  pulmonary  parenehyina,  but 
e»i)ecially  in  the  bronchinl  glands,  may  not  have  penetrated 
from  without  into  the  respiratory  orgaas,  and  have  been 
convcye*!  trtill  deeper. 

I/iEtly,  we  may  mention  in  thiii  place  the  imlhologicai 
proceaaes  which  were  deacribed  by  i*enkcr  as  *  morbid  iifntes 
of  the  lung  produced  by  inhalation  of  dust,'  and  which  have 
been  treated  of  in  detail  by  Lewin,  Hirt,  Heubner,  and  others. 

Formerly,  even  befoi-e  diseases  L-aused  by  inhaling  duBt  weje 
rej^ided  a«  a  diMtinct  s|>ecies  of  malady,  attention  bad  been 
to    the    extraordinary    mortality   among   workmen   of 
ferent  callings  and    the    frequency  of  pulmonary  diseuMen 
among  them,  and  the  physicians  who  hod  made  these  obeerva- 
tioQs  attributed  them  to  the  inlulaticn  of  the  dusfrchorged 
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^tmoyphere  in  vbich  they  worked  (Ramaazini,  Lomhnrd, 
Johnston,  Knight,  Young,  Peacock,  &c.)  Under  tliu  persiniL- 
«Dt  mecbanicAl  irritation  produced  b/  the  mineral  RubHtanceii 
which  bad  penetrated  into  the  pulmonary  tissue,  according  to 
their  respective  propcrtieis  soiutittineii  chronic  inflummntioDS 
arc  set  up  with  very  decided  symptoms  or  discofe,  ftt  other 
times  the  affection  lAlces  the  form  of  an  infiltration  of  the 
tissne  and  cotnpressioQ  of  the  capUkriea,  followed  by  extensive 
distnrbances  of  nutrition  and  tha  occurrence  of  necrobiotic 
processeii,  which  further  lead  to  exudations,  to  progressive 
atrophy,  to  phthtitis,  nnd  to  tuberculosis. 

With  regard  to  the  conclnsions  which  the^iie  obsen-ations 
fiimit«h  att  to  the  pathology  of  pulmonnry  disfiue^  and  Uie 
stilt  i«tic^  of  disease  and  mortality  among  wholu  clnxeee  of  the 
populalioD,  as  well  as  with  regard  to  other  facts  which  are  less 
int«ra«ting  1o  u»  here,  however  much  they  may  appenr  to  be 
«(Hill«cted  with  our  subjtwt,  we  must  refer  to  those  works 
tlienselves  to  which  we  have  only  cursorily  alluded. 


B.  Fluids. 

It  in  really  incomprehensible  how  anyone  can  have  doubted 
the  pcnetmtioa  of  fluids,  pnlveri.4ed  so  as  to  form  a  fine  mist, 
into  the  air  passage»i,and  not  rather  have  feared  withTroustieau 
that  the  fluid  duxt  into  which  a  medicaterl  solution  h:is  been 
pulverised  might  penetrate  only  too  well  and  make  its  way  not 
only  into  the  deeper  bronchia,  but  also  into  the  air  cells  them- 
selves in  fiuch  *|t]Hntity  u^  according  to  itti  nature,  might 
exercise  an  imtiuit  acliou  and  excite  symptoms  of  inflammation. 

lu  the  mechaDiem  of  the  respiratoiy  organs  the  same  coc- 
^iti<mf  inrevnil  for  the  penetration  of  fluid  as  of  K)lid  particles 
in  fiiM  cubdivi^ion,  and  thtf  irritability  of  the  muoom*  membmne, 
which  nctively  op[j06«s  itself  to  all  peiietnitiou  when  it  is  ex- 
(ited  by  tcaae  unaccustomed  Irritiitioii,  is  no  greater  in  respctct 
of  pulrenaed  fluida  ttian  of  pulverised  solids  ;  on  the  contj-ary, 
the  caaiact  with  Cbe  moist  roucouH  mtmbninn  of  thn  delicnte 
laid  pnrticlea  would  disturb  itit  ^cuMitivcucBS  Ick^  imd  whatever 
inititttng  effect  they  might  cause  would  depend  wholly  (as  in 
tlw  CBM  of  solid  bodies)  on  their  quality,  their  quantity,  their 
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physicul  projwrtiea  iilutie  of  aqueous  dust,  aa  we  have  already 
Haid,  that  any  impodiment  can  arific  to  ite  entrance  into  the 
re8pirat«ry  pngsagos,  so  far  as  their  anatomical  amingcnicnts 
are  t-onwrned,  and  the  opponents  of  thf  pcnefnition  theory 
have  made  the  most  of  this  as  a  ground  of  opixwition,  both  in 
the  way  of  experiment  and  of  dJncussion. 

The  fluid  reduced  to  dust  by  a  imlviriMieur  is  mechani- 
cally resolvrd  into  a  countleaa  number  of  the  finest  drops^  ■which 
can  finet  freely  iu  larger  or  saialler  interstices  in  the  air  satu- 
rated with  uqueouD  vapour;  and  while  the  largest  of  these*  by 
nrtue  of  their  gravity,  tend  to  eitik  gradually  and  slowly  to  the 
ground,  the  finest  and  most  delicate  form  little  vrealhing 
elouds  of  misl-like  dust,  which  are  carried  along  everywhert? 
by  the  current  of  air.  If  tlus  mist*lil«>  dust  be  drawn  by  in- 
apiratitm  into  a  narrow  ejuice,  the  little  clouds  are  preiu<ed  to- 
gether and  the  iniMt  becomes  denser.  In  thJR  procesH,  aooonl- 
ing  to  the  condensation  of  the  inspired  air  and  the  narrowness 
of  the  sp^ic*  it  enter*,  manyof  theee  particles  ofduat  will  come 
into  contact  and  condense  into  larger  drops,  and  when  they 
reach  a  certiun  degree  of  gravity  they  are  no  longer  carriod 
aloTig  by  the  current  of  air,  but  are  depoaitod.  Similarly  other 
particles  impinge  on  the  walls  of  the  air  passages  and  become 
precipitated  there  and  condensed  into  larger  drops,  »o  that  the 
amoimt  of  spray  which  penetrates  de]ie^Dds  on  the  calibre  of  the 
cunaU  and  the  windinge  and  lisifiurfj<  through  which  the  air  has 
to  pass. 

Thefie  physic:il  jmipertiea  of  fluid  duet  and  the  anatomical 
©oostniction  of  a  portion  of  the  respiratory  organic  were  strenu- 
oucly  intiirted  upon  bytheopfxinents  of  penetration,  and  though 
doubt  lesn  they  have  to  be  taken  into  account,  they  do  in  point 
of  fact  act  in  a  manner  quite  otherwise  than  was  imagined  bj- 
tJicm  and  as  their  exI>erimellt^  iKremed  to  prove.  It  must  be 
boine  in  mind  that  the  Ivrra  and  cajxicity  of  the  oral  and  nasal 
cavitte«  and  the  larynx,  as  veil  as  the  position  of  the  parte 
within  them,  are  very  diflerent  diuing  calm,  ordinary  respira- 
tion with  mouth  iiartly  clowd,  ac  we  have  shown,  fiwn  what  thev 
are  during  voluntary,  deep  inspiration  acc-ompanied  with  volun- 
tary efforts  to  remove  all  hindrances  that  opiwse  themselves  to 


I 

I 

I 
I 

I 


EXrESLlfEXTS  OX  AXIMALS. 


»7 


the  entrance  uf  the  inspired  air.  So  with  partu'les  of  Quid 
duiit,  if  ikvy  are  only  line  enough,  they  do  uot  entirely  pre- 
cipitate t  hcmst-lves  iigainst  the  walls  even  in  passing  through 
long,  ruirruvr  cnimU,  bvit  pass  along  in  a  greuter  or  »ma!]irT 
proportion  with  the  current  of  air  as  ib  raeheii  thntugh.  We 
can  now  eay,  briefly  and  decidedly,  that  the  quoution  oace 
eo  fiercely  disputed,  especially  in  France,  and  not  altogether 
without  permnalitieii,  had  been  decided  in  the  atEmiative  by 
experimeDlti  both  on  animals  and  human  henig^  in  various 
quarters,  as  well  as  by  therapeutic  ohservivtioriK  iu  the  French 
Academy  itself,  and  the  dispute  muf!t  be  coimidured  at  an  end. 
Tlie  reaearchefl  t«  which  the  whole  of  this  controverwy  gave  rise 
have  therefore  still  a  generaJ  value,  a*  they  threw  light  on  the 
physical  and  pbyaiological  processes  concerned  in  the  inhalation 
of  pnlverise^l  fluida  and  established  their  relations  to  therapeutic 
|jrooes!ieH,  while  tiie  negative  regiilts  of  the  contradictory  ex- 
penmenta  may  be  paRiied  over  in  silence,  as  no  longer  ]Kissei>8iDg 
any  scientiBc  interest. 

(a)  ExperimftniB  on  Anivials. 

Since  animals  brentht  through  the  nose,  the  application  of 
ioferenccit  drawn  from  inhalation  cxpcrimuntH  on  tlicm  to  the 
3mk  of  human  beings  can  only  be  of  partial  value,  even  vhen 
performed  under  artiRi-ial  couditione  approximating  their  mode 
of  retqiinition  to  that  of  human  beingit,  an,  e.g.,  when  the  uuse 
in  occlndei)  an<l  the  mouth  kept  open.  And  even  then  the 
np[M?r  part  of  their  renpirator^'  <'anal  bears  no  coui]Nu-isou  with 
the  funnel-inhaped  form  sn  highly  favourable  for  inhalation 
which  we  get  in  human  beings,  while  the  laborious,  panting, 
and  generally  rapid  and  eupcrticial  brenthing  which  enforced 
conditions  produce  cannot  be  of  equal  value  with  the  volimtary 
tnspitatioiu  of  the  human  subject,  bo  well  adapted  to  inhala- 
tion. And  though  the  way  to  the  larytut  and  limgs  i*  shorter, 
owing  to  the  amallnesti  of  the  animal's  body,  thi^  advantage  is 
QCgiitive<l  bulU  by  the  uurrowne^H  of  the  air  pussagCK  and  the 
■Uf  tit  uuiount  of  iu^]iiratory  cftbrt. 

It  is  not  to  be  wondered  at,  under  c^uch  circumstances, 
wlien  imimala  have  been  made  to  breathe  pulverised  fluida, 
bfcatliing  simply  in  the  ordinary  way  through  the  nose,  that 
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little  or  no  result*  have  beeu  obtained,  so  trivial  are  these  ex- 
periments in  compariaou  vith  the  nietliodical  inlialutious  <ii 
hDiniin  beingK. 

And  yet  iti  onu  of  Uriau'tt  experiments  the  fluid  nsed  for 
inhalation  (fenwyanide  of  iwtaseium)  seems  to  have  jiene- 
trated  into  llie  deoper  au-  jjasBagf.«j,  and  could  be  detected  in 
the  tarynx,  in  the  trachea,  and  lu  the  larger  and  smaller 
bronchi,  Datide  Bernard  found  it  altio  iu  the  urine  and  in  the 
kiiineys  of  the  rabbit,  a  circuHwtnnce  which  |>ointji  much  more 
to  the  mpid  abaorptiou  of  the  salt  by  the  respiratory  raucoiM 
membrane  than  to  ita  upcondaiy  excretion  from  the  blood  after 
accidental  absorption  by  the  t^tomach  and  intetitiue.  On  the 
other  hand,  in  the  experiment-s  of  Bernarqufty,  Poggiole,  l-'icbor, 
Lewin,  Tobold,  (rerhardt,  in  wtuch  tlie  animals*  mouths  were 
kept  open  and  the  glosso-imlatine  iHthmiis  kept  fffe,  the  pul- 
verised fluid  coulil  be  detected  all  along  tlie  resupiratory  tract, 
and  the  eiidence  of  the  penetration  of  pidverised  fluids  into 
the  air  pasKages  was  thus  fully  establiHlivd  by  experiment  on 
aniiual  s. 

^6)  OftsejTfiiiojis  oil  Mtn. 

The  queation  of  the  inhnlniion  of  pulverised  fluids  has 
always  taken  this  form  :  Can  llaids  penetrat*  into  cert»in  defi- 
nite parts  nr  not?  And  since  the  relatti^ns  of  thest*  jiarts  furnish 
an  (.*ti*ential  part  of  the  couditiomt  upon  which  penetration 
seems  to  depend,  it  follows  that  observation!<  on  the  human 
subject  whose  rPBpindorj-  organs  arc  alone  the  object  of  treat- 
ment are  really  and  excluBivcly  decisive  for  or  against  the 
method. 

1.  Larynyoscepic  Ohntn^Hilions. — The  Unyi^oecopic  mirror 
en&hlcs  lu  to  observe  accurately  the  interior  of  the  laijnx,  the- 
trachea,  and  a  port.ion  of  the  bronchi;  so  that  it  is  easy,  after  the- 
inhnlatiuii  of  suitable  (coloured)  fluids,  to  convincie  ourselves  by 
actual  inspection  if  these  fluids  have  i>enetmted  into  the  respi- 
mtory  organs  and  how  far  they  have  gone.  Such  experiments 
havp  yielded  jHJsitivt;  results,  and  the  inhaled  substances  hare 
been  recognisL-d  and  detected  in  the  larj-nx  and  in  the 
trachea. 

Tavemier  made  exjteriments  on  himself  by  tnlialingch1orid« 
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«f  icon  and  ferrocyauide  of  potasaiani.     In  inhaling  the  form 
as  veil  as  the  latur,  he  fell  a  seDsatiuu  (^  cold  and  oonMricti 
IB  the  ehett,  which  wu  followed  by  tickling  and  inoUnation 
cougb. 

The  laiTiigosicopic  fxnminalion  immediately  dittcloaed  th 
brmx  abo%-e  and  beluw  the  vocal  corda  overluid  with  u  dark 
ooHbng  of  I'rusatuD  blue.  He  then  washed  out  his  mvuth  and 
pa^itd  lu«  throat  till  the  water  Bowed  out  colourless ;  and  he 
mat  tented  the  c-xpect'-ration.  He  coughed  up  some  thick 
mntca*,  which  was  at  hr^tt  very  tdrongly  but  uuLH|ua11y  culuured  ; 
•ohvoquently  there  wan  a  discliaige  uf  broncliial  mucuii,  whivhV 
*■•  equally  coloured  throughout. 

SklotUB-Bonrauillau  performed  similar  exiierimeots  on  biok- 
mUf  by  inhaling  the  8{iray  of  a  Itlack  fluid  and  vxamiDing  its 
t  upon  the  aurfact;  oS  tlir  uiucoii»  iiiembmne  of  the  larynx 
of  the  tnicht>a.    He  found,  »»  he  continued  the  inhalations. 
K^'cral  part£  of  the  pharynx,  the  tarytix*  and  the  tmch«i 
of  a  deeper  and  deeper  ^Imde  of  black,  which  gradually 
iwer  the  whole  surface  to  a  certain  depth.     Thecolom- 
oeeamd  more  rajiidly  when  he  breathed  with  thu  month 
ialjr,  and  especially  when  he  took  deep   inspirations.     So  aUo 
b*  otwerved  the  Tocal  cordit,  whose  white  colour  is  alwayx  very 
•nfaBt»  were  mora  or  le«a  blackened  ;  the  under  surface  of  the 
HagWfia  apiKArrd  Ie«s  ilark,  uud  in  tlic  tnicht-ii  also  (hitro  was 
a  ASeresce  to  be  detected  between  iha  surfaces  of  the  annular 
ililaji,!  I  and  the  fjjaeeit  ht-twet-u  them.     Mourn- Bourouillou 
his  coDvieliou  tbat    tuluiled    fluid:?    [lenetrate  still 
into   the  traeheii,  eveu   though  they   were   not  to  be 
by  the  laryngosoope. 
T'    ifcnaor  (JniltolH.  arrived  at  the  mme  reaolls  by  the  same 
ButailU*  alMt,  wlio  auRi-nsI  from  chronic  catarrh  and 
mm  cored  by  iobalatioDd  of  extract  of  rhatany,  immediately 
ittMUiiMl  with  the  mirror  the  red  coloration  of  hit  larynx  and 
and  «ome  hoar*  lattr,  alter  all  tme«  of  colouring  had 
from  thow  parts,  he  ttill  i«ntiuuefl  to  exjM-ctnnite 
murtxft,  tliiiA  affording  coavincing  evidence  tlmt  the  extract 
r^TieCmtvd  into  the  hnntchi. 
.   re  retsent  cxi«rimcnu  inntituled  by  Fieber,  St>bnitxl<.>r» 
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Hkme  result*.  Lastlj^ according  to  Semmcledcr,  if  noonocntmted 
ttolntion  of  an  a^Lringcnt,  such  au  taniiin,  chloride  of  iron,  or 
nlum,  btf  iiikilwl,  wt?  can  iiimiediately  detect  ao  obvious  i«Hor 
of  the  liryngeal  mucou!)  membrane,  and  mucUK  coagulated  by 
the  astringent  may  be  Keen  clinging  in  the  farm  of  whitiiib 
fliikea  to  different  [inrtH  of  the  larynx  and  trachea.  I  i»rrfonnKd 
several  such  experiments  in  the  years  1S63  and  1804,  aod 
demonatrated  my  larynx  after  mhalations  of  Prussian  blue  to 
my  eolleagiieB. 

It  is  impoasible  to  obtain  ii  stronger  proof  than  these  Inryn- 
goBCOpic  experiments  nflbrd  not  only  of  the  fact  that  medicatMl 
Huide  |>enetriit«  into  the  tnu-liea  and  into  the  bronchi,  but  also 
that  they  enter  (a«  the  colourings  with  Prussian  blue  show)  In 
a  qtumlity  and  conceutnition  ■which  can  completvly  answer  to 
th«  qiecial  iu<lic-at)ona  of  the  affectioa  of  tlio  mucous  mem- 
brane which  may  crista 

2.  Obafrvitti(^nei  ihrQXijjh  Trachtal  Fiatulas  in  Laryngeal 
Stvnona. — Even  under  altogether  ahniirmal  conditions  the 
pulwriaed  fluid  will  force  \l<*  way  througli  narrow  tiiiKureK  of 
the  glottic,  quite  inKuffieient  for  respiration,  originating  in 
destructive  pathological  jtrricesseg,  and  necessitating  the  pro- 
duction of  a  tracheal  fistula.  Cases  such  as  these  prove  tbat 
even  through  apertures  too  narrow  for  the  atmoMpheric  aip 
necessary  for  life  to  [mss  in,  in  Huthcieiit  quantity,  yet  fluid 
dufli,  as  iiuch,  is  conveyed  aluug  witli  the  inspired  air,  and  doea 
not  condense  into  drops  and  precipitate  itself  upon  the  vrallsy 
a!)  WHS  Htated  in  antagonism  to  the  inhalation  theory,  partly 
theoretically,  portly  in  eousequency  of  faulty  ex]>eriments. 

Tlie  first  experiuient  of  this  kind  was  tried  by  Deraarrjuay 
in  a  trachcotomisL'd  nurse  on  whom  Fournierhad  jirevionsly  er- 
l-)eriment«l  without,  result.  A  strip  of  paper  saturated  with 
solution  of  chloride  of  iron  was  laid  in  the  tracheal  aperture, 
the  occlusion  of  which  the  woman  bore  for  only  a  very  short 
time;  over  it  a  atrip  of  court-plaster  was  fixed,  the  whole 
covered  with  a  towel ;  then  a  Matthieu's  apparatus  pulverising 
a  1  per  cent.  tDlution  of  tannin,  was  placed  o]>posite  to  the 
woman  at  a  distance  of  25  eentiuietres.  In  onlcr  that  the  Mt- 
perimenl  should  succeed,  the  canula  had  lo  be  closed  hermeti- 
cally during  tlie  inhalation,  so  that  the  stream  of  air  should 
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directly  tbroagh  the  narroTed  glottin,  and  this  was  difficult 
to  aroompliiih  bj  reason  of  the  j^reat  prominence  of  the  9t«nio- 
cletdotnngt^id  muscle):  and  the  cnnHeijuent  (le4>l>enJng  of  the 
opening  in  the  trachea.  Accurrtingly  the  eiperiment  twice 
£)iled,  oving  to  the  «hif1iiig  of  the  «t:ri]>8  of  paper  and  the 
rficliing-plaater.  The  thinl  time,  howt-ver,  when  Demart[miy 
cloeed  the  ajiertui'e  of  the  cunuln  with  his  liuger,  hv  suuccimIciJ 
completely,  ami  the  atrip  of  paper  vas  drawn  out  coloiireii 
black  to  a  grwvt  extent.  T>emarf)iiay  also  performed  a  fimilaj 
experiment  on  a  dog,  in  whom  a  tmchenl  fistula  liad  been  made. 
lender  ihe  same  eoudilion;*  Kieber,  Schnit^lcr  and  Stork,  aud 
Gerhardt,  follon-ing  Demarqiiav's  proeesn,  ejiwri iiiented  ou  a 
tnicheotomised  [jatient  and  cibtaiued  BimilHi-  positive  results. 

3.  Poti-mwrtem  Oheervalionn, — The  penetration  of  fluid 
diui  into  the  longs  of  the  hiimiin  Kubjecl.  has  been  provvrd  post 
mnrtciD  in  two  ca«ps  of  hjemoplyeis  where  the  (mtients,  shortly 
before  their  deaths,  had  iQbalt;d  a  etrong  solution  of  perchloride 
of  iron. 

In  one  of  the  caBea(Zdekaiier)  in  the  right  lung  there  wi^re 
found  considemble  in^iilated  ha^moptoie  infarets,  very  tough 
and  not  bleeding  on  incision ;  in  the  left  lung  low  do«-n  similar 
bat  far  smaller  infarcts  were  found.  Dr.  Holm  examined  these 
hEnioptoic  infarct^  and  detected  all  through  the  pulmonary 
tissue  iron  in  a  far  greater  <|iiiuitity  than  i»  usually  preisent  in 
the  blood.  Tbi»  increased  (|uatitity  of  iron  in  the  pulmonary 
tisffiie  cotdd  only  be  ex|>lnined  by  the  direct  penetration  of  the 
iohated  mlution  of  chloride  nf  iron  into  the  pulmonary  alveoteg. 

The  seuond  case  (Li-wiii)  wa^t  tliat  of  a  ^mtii^nt  u-ith  pul- 
monary haemorrhage,  whom  tjeniu  treated  lu  Frofeitsor  Frerichs' 
clinique  in  the  Berlin  Charite  with  inhiilutions  of  chloride  of 
iron,  and  who  succiunbcd,  nutwithittaiuling  the  iirrcst  of  the 
hirmarrhage.  On  po«t-morttm  csauiination  the  inferior  portion 
nf  th.^  right  upper  lobe  was  fomid  transformed  into  a  eac  with 
(hin  walls  which  adhered  firmly  lo  the  wall  of  the  chert.  Out 
of  this  flowed  a  black  fluid  with  blackish  xhrede  of  lung>tiesue, 
alao  Mnne  dark  red  cloti)  of  coiignkted  blood.  The  inferior  lobe 
was  tcderably  firm  ;  upon  its  incised  surface  were  seen  tmmerutia 
promiDoni,  greyiah  white  iufiltmtiuns.  The  rest  of  the  tiHSue 
wsa  void  of  air,  and  upon  pre«aurc  discharged  some  dirty  fltiirl. 
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The  middle  lobe  aDtl  the  lower  part  of  the  upper  lobe  showed 
broncho-piieuinonic  intiltratioii!!  Kiirronndetl  h^  crdematou* 
tisrnie.  The  bronchi  were  moderately  dikled,  and  moetly  filled 
with  dirty  brovmish  fluid. 

The  blackish  fluid  found  in  the  cavity  described  above  in 
the  lower  jmrt  of  the  right  upj>*-r  lobe  wna  ewimiiied  Jmrae- 
dialf-ly  after  reino\Til  by  the  cheiiticnl  tu8i:4l»nt,  Dr.  Sehulz,  and 
yieldefl,  ns  well  as  the  dnrk  clots,  free  iron,  but  only  in  a  email 
quantity.  Thog,  then,  the  mowt  CL-iR'lutiiv*;  evidenct'  wa«  given 
of  the  penetration  of  the  inhaled  medtcuuieut  into  the  lungs. 

4.  Attempts  have  been  made  to  draw  c-onvlusiuns  n»  to 
tike  act uiU  pcnfitmtion  of  nipdirntMl  solutions  into  tlit:  deeper 
portiouf  of  the  air  jmiumgeft  and  into  the  lungs  by  tc^uj^f  for 
the  inhaled  substances  in  the  sputa  and  in  the  urine,  as  well  as 
from  th*'  tubjeetive  BensationH  obuei-ved  by  the  pntient  during 
inlinlnlion. 

But  Kuch  argutiicDls  afiTord  no  direct  evidence  and  are  only 
of  relative  valuu,  anil  the  (ibst-rvatioiis  which  serve  as  a  founda- 
tion to  them  have  hut  little  intrreNl  in  themselves.  The 
detection  of  inhaled  substances  in  the  eimta  has  no  value  uiile^ 
tht-  intialations  have  been  c<^nduite<l  by  the  esperimc-nler  him- 
»elf,  after  the  manuerof  Tiivemicr  aud  Moura-lJourouillou  and 
otheni,  with  very  careful  precautions  and  where,  after  thorough 
clwinsing  of  the  respimtorj*  tnict,  tlm  mucus  has  been  eK[)*cto- 
rate«l  by  deep  coughing;  otherwise  ibe  esijectorated  masses  may 
proceed  from  the  phaiyngeal  cavity,  and  from  the  other  parts 
lying  above  the  glottis,  or  may  he  diswloured  by  them. 

!>in)ilarly,  the  detection  of  inhaled  substances  in  the  urine 
affords  no  evidence  that  their  abBor|ition  took  i)lace  from  the 
TnuL'oufi  membrane  of  the  air  possageo  and  from  the  lungs,  as 
thfy  might  also  have  reached  the  Mood  from  the  oral  ca%-ity 
and  from  the  pharyngeal  mucous  membrane,  aud,  iu  ease  they 
had  been  in  jiart  swallowed,  from  thi?  titomach,  and  excreted 
through  the  kidneys.  It  is  only  when,  us  in  the  ca*e  of  Uriau 
and  others,  the  mucoiiH  m^nibntne  of  the  air  putsugca  has  been 
ind  deeply  infiltmled  with  thi'Hc  substances  ns  fiu"  as  the  finer 
sLi,  and  they  are  then  found  at  the  Raiue  time  in  the  urine» 
tliat  there  is  certainly  a  gi-eat  probability  that  the  abwrption 
ba»  taken  place  from  the  pulmonary  surface,  as  the  opposite 
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TJew  woold  involve  the  belief  that  tte  Bubstanee  bad  been 
swallowed  into  the  Htoniuvh,  aod  after  Hbsor|ilion  bud  been 
elimiiiiiu-d  from  th«  blood  t  hrough  the  mucouH  membmnc  of  tlio 
air  jdtik-KigvM. 

Finally,  as  regards  the  subjective  sensations,  the  mucous 
membruae  of  tbe  resiiirator^'  organs  poBBesHes  very  slight  sensi- 
tiTODeefl  to  cuDtact  or  power  of  localising  sensations,  so  that  we 
cannot  receive  from  it  a  dear  cmiBciouaness  either  of  the  im- 
preacions  which  act  upon  them  or  of  the  place  where  they  net. 
When  water  of  the  ordinary  tenipemture  of  the  room  or  a  weak 
valine  solution  is  inhaled,  nothing  is  observable  except  a  flight 
irritAting  cough  or  tickling,  generally  only  in  the  Inryiix,  more 
rarely  iu  the  tmchea  also,  and  a  sensation  of  local  cold.  If,  un 
the  other  band,  ctmccntrutcd  KotntionM  of  tannin  or  chloride  of 
iron  arc  inhaled,  a  more  burning  sensittion  i^  produced  in  the 
larynx  and  in  the  tmehea,  along  the  sternum,  which  may  extend 
to  bcth  sides  of  the  cheat. 

The  subjective  feelings  whieh  the  jmtient  experiences  in 
inhaling  oiedicuted  fluids  may  convince  him,  and  {lerhajiij  the 
MiMfriiuenter  also,  tlwit  the  flnid  dust  penetrates  into  his  re- 
spiratory organs;  but  it  doesf  not  follow,  as  iu  most  subjective 
Heusationx,  that  they  can  be  trusted  to  as  accurately  fixing  the 
locality  of  the  part  that  is  reached.  Xo  ^cientUic  importance 
can  Iherefore  be  attachMi,  in  the  ijuestion  nnder  diacnasion,  to 
the  subjective  senaations!  produced  by  the  penetration  of  the 
fiuid  duat  into  the  tmcheiu 

(e)  Fxperivients  with  Arlijieiut  Apparatus. 

If  by  means  of  nrtificial  jipparatiis  we  deaire  tn  prove  the 
poaribility  of  putveriNed  fluid  penetrating  through  tuU-s  of 
farioiut  diumet<.-Ri  and  mndpniiing  n-ithin  them,  and  if  we  desire 
to  argne  from  the  results  thus  obtained  to  the  piosflibility  of 
obtaining  similar  re!)ult«  in  tlie  respirator)-  organ:*  of  the  human 
anhject,  the  succena  of  this  experiment  will  depend  on  two 
eonditionfi.  Firef,the  inhiilntory  a|>erture  leading  to  these  tabes 
of  variviuH  calibre  must  posieetiK  a  funnel-shiiped  dilatiitiou, 
membting  that  formed  by  the  open  nral,  ph.iiyngeal,  and  laryn- 
gnl  cavities ;  and  secondly,  the  terminal  aperture  of  the  tubes 
mntt  be  connected  with  an  Rapiration  apparatas,  which,  under 
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sufficiently  high  pressure,  will  draw  in  the  air  with  the  xame 
suction  power  as  in  hiimaci  iuspiration. 

Particlei*  of  pulverised  fluid,  when  ntfficiently  finely 
divided  to  be  cajKible  of  btMiig  inhnled,  float,  owing  to  the 
rwhiction  of  their  weight,  freely  in  the  air  and  follow  its 
currents  upwards  and  douuwardii,  till  aitcr  some  time,  as  tba 
aqueous  vapour  with  which  the  air  i^  ul  the  same  time  satu- 
rated gradually  coudeniies,  they  precipitate  themselves  in 
lar^r  drops;  or,  if  the  tfmperuture  is  sufBciently  high,  tbej 
pus  ioto  vapour.  i'lUvcrisud  fluids,  even  when  they  eater 
vertical  tubes,  like  the  human  trachea,  do  Dot  follow  their  own 
gravity,  but  follow  the  roovements  of  the  air  current,  jiroduced 
either  in  the  )udvensiDg  »])[uirntu8  itself  by  nienns  of  oooi- 
preased  *ur  or  steam,  or  brought  about  by  the  suction  power 
of  an  iwpiraAory  ap}i!Lratmf.  If  both  forces  net  together,  the 
suction  iiftiou  on  tht.'  fluid  jtarticlrs  will  be  ('Xiictly  that  of  the 
resultant  of  the  two  forciM«  j  hence,  therefore,  when  one  of  ike 
forces  is  ioconiparably  greater  than  the  other,  the  fluid  particles 
cannot  bo  diverted  by  the  latter  from  the  originjil  dirt-clioo  of 
the  EQovemeDt  impressed  u]K>a  them  by  the  first  force.  This 
will  be  eB^iecially  the  case  the  larger  the  jHirticles  into  which 
the  fluid  is  reduced,  and  therefore  the  heavier  they  are.  And 
80  it  will  hnppen,  if  the  pulverised  fluid  be  driven  in  a  hurt- 
cootsl  direction  by  the  force  of  ii  Btrnngly  compressed  atmo- 
sphere in  JIatthieu's  or  Hergson's  ni)panitiis  or  by  the  high 
tension  of  aqueous  vapour,  ae  in  Siegle's  apparatas,  eepeciaUy 
vrhen  tlie  apertures  of  outlet  are  not  very  accnnklely  constructed, 
it  will  be  impo«gibIe,  or  only  possible  in  a  very  alight  degree, 
for  the  feeble  inspiratory  action  of  a  tuberculous  patient  to 
divert  it  from  its  path,  and  it  will  strike  against  the  posterior 
pharyngeal  wall,  aud  no  portion  worth  uaining  will  ever  reAch 
the  larynx.  If  on  the  other  hand,  as  in  the  apparatus  of 
Sales-<iirou»  aud  l,ewto,  or  the  better  uuii^tructed  forma  of 
Sicglc'fi  stcQiD  appai-itus,  the  movement  given  to  the  particles 
of  spray  in  their  pulverisation  is  only  a  slight  and  vanishing 
.me,  and  their  size,  and  therefore  their  weight,  h  as  nuniUl 
'as  jHiesible,  then  they  follow  every  impulse  which  the  air  in 
which  they  find  themselves  receives  iiom  without.  They 
whirl  up  and  down,  like  the  aqueous  particles  in  a  fog  cloud. 
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and  may  easily  be  blown  awny  in  any  direction.  Th©  fluid 
dust  can  only  penetrate  and  patss  through  even  T«rtkal  tubes, 
flch  as  the  limuaii  traehua,  when  it  is  forcibly  driven  in  or 
^iMpired  with  the  air;  and  its  own  gravity,  carrying  it  dnvm 
Tertically,  is  rather  a  hindranoe  than  a  help,  ax,  like  the  pre- 
jderating  hori^^ntal  force  in  tlie  former  case,  it  rjiiriea  the 
laid  irresistibly  downwards,  so  that  the  heavier  particles  can 
no  longer  follov  the  atmospheric  current  in  its  horizontal  or 
corvilincal  direction,  hut  either  .sink  at  once  to  the  bottom  or 
■trike  against  the  vail?  of  the  tube. 

Taking  into  consideration  tlieae  mephanical  effects  of  the 
lovement  of  pulverised  fluidn,  it  is  now  easy  to  show  how  such 
'[MTticlea  can  \ra.m  through  tubes  %;irying  in  calibre,  when 
eren  they  an-  very  tortuous,  while  it  follows  from  the  con- 
dennation  of  tht  air,  when  it  is  driven  or  aspired  through 
such  ttibef!,  that  a  portion  of  the  fluid  duet  runs  together  into 
small  drops,  which  ore  deposited  on  the  sideii  of  the  upper  part 
of  the  tube.  ThuB  Waldtnburg  caused  pulverised  fluid  to  jiass 
through  an  indiarubtier  tube  10"  in  length  and  g"in  diameter, 
even  when  the  tube  was  bent  backwards  or  twisted,  and  ite 
terminal  orifice  tumi-d  upwards,  ilnwiiwardit,  or  to  the  ride. 
Even  when  the  tulie  was  souiewhat  coiiipresHed  at  one  sjxpt  (in 
imitation  of  the  epiglottis)— of  courHe  not  so  as  to  entirely  close 
up  the  paFsage — the  fluid  stream  Hill  made  it^  way  tbi'ough  iU 

The  longer  and  narrower  the  tube  is,  the  liner  is  the  miat 
tint  passes  tlmnigh  it,  a»  the  larger  particles  are  all  detained  ia 
the  upper  |fflrt  of  it,  and  only  the  finer  particles  are  capable  of 
pusiDg  through  long,  narrow,  and  twisted  tubes  (Waldenburg). 

Stegle  also  caused  a  itpray  to  pass  through  a  tortuous  tube, 
■od  succeeded  in  showing  the  evident  presence  of  iron  in  the 
Bnid  dust  by  tannin  teet-paper,  even  at  a  dit^tance  of  5'  from 
the  outlet. 

Lastly,  similar  positive  results  were  obtained  by  artificial 
tfpftrattu  composed  of  guttJipeTcha  and  papier  mAch^,  in 
wbieh  the  human  organ  was  closely  imitated  by  Sales-Giron*, 
Uoar»-Boarouilloa,  Schnililer,  and  Watdenburg,  and  the 
pcsAtratioQ  of  the  pulverised  flaid  into  the  artificial  chaimel 

(temonictTated  in  the  most  convincing  manner. 

finch   being  the  results  of  theae  experiments,  it  would  be 
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difficult  to  conceive  Lbat  similiu-  contlituma  iibonid  lend  to 
different  re^uUii  in  the  living  tiiihjt^t,  nnil  that  more  serious 
hindjaaces  should  be  onc&unU-red  to  tlie  peoetratiou  of  the 
pulverised  fluid  into  the  nir  paettagvn  uid  into  the  lungs  tUan  is 
the  case  ia  artiBcial  ap|iamtus,  as  the  agendeK  leading  to  the 
penetration  uf  tbiii  subtttance  present  no  e»spntial  rlifTerenoca  in 
the  two  cajses,  but,  on  the  contrary,  a  conaidenibie  i«rt  of  the 
hindraiicea  is  overcome  in  the  human  nuhject  by  the  voluutarjr 
performftoco  of  actionn  contributing  to  the  end  in  view,  whereua 
there  are  many  drawbacks  to  iie  overcome  in  the  expL-rimentii 
with  such  apparatus.  We  may  therefore  apply  directly  to  tJ»o 
process  of  inhalation  of  pulvmsed  fiuid  in  the  human  subject 
all  the  obiervationn  ami  resulte  which  we  obtain  by  experiment 
on  the  mechanieal  behariour  of  this  substanee  aud  its  {lene- 
tration  into  simple-  and  corapouud,  straight  and  curved  tubes. 


C.  Gases  akd  VAroina 

After  our  investigation  into  the  penetration  of  bodies  in 
the  solid  and  fiuid  state  into  the  respiratory  organs,  we  poaa 
on  now  to  Ihf  consideration  of  those  whieh  are  uitber  naturally, 
i.e.  under  ordinary  circunt8l-ance!i, found  in  uuuerifonn  condition, 
Kuch  as  gases,  or  which  are  brought  into  that  condition  only 
by  eleviition  of  their  tem])eniture,  such  a«  fumes  and  vapouri. 

There  id  nothing  in  the  iihysical  eontstilution  of  gases  to 
prevent  them,  either  alone  or  mixed  with  air,  from  entering 
the  luuge  with  every  inspiration,  though  they  differ  essenlially 
fiwm  one  another  in  chemical  characters.  Some,  as  soon  aa 
they  penetrate  into  the  air  p&ssageK,  act.  as  irritant*  to  the 
mnoone  membrane,  and  prevent  respiratJoo ;  these  are  irrc- 
jpireble  gaaeH.  But  even  the  reapirahle  gawa  may  irritate  the 
glottis,  in  the  wunc  way  aji  pulverined  fluids,  if  they  enter  the 
air  passngrs  imder  too  strong  pressure  or  at  too  high  or  loo 
low  a  tempcmtun.-,  although  in  other  respects  they  are  weU 
adApt«d  for  inhalations. 

■Hie  aame  observation  iippliea  in  fxaoM  ittd  vapours,  and  if 
they  are  to  be  inlmled  by  l  he  renpiratoiy  wgaas  without  irrita- 
tion, attention  muat  be  paid  to  these  physical  conditions  ;  and 
cooiridering,  in  contrast  to  the  gases,  tJieir  relative  doi>endenea 
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«•  fixed  dcfgrecB  of  beat,  their  t'AiwbilJty  of  praetratinft  into  the 
or  |iBiigiiii  will  greoitly  dejiend  on  the  t«mperatun>  »t  whii^h 
tkcT  are  dewloped* and  m>,  when  their  tem(jeraturp  in  Uh>  high, 
it  «iU  becotne  oeceuary  to  cool  tbeni. 

In  ckM!«t  reUtioD  to  the  gaws  stniul  the  (-thirs,  ethereal 
m^  and  otber  chemical  sub«taDrf«i  which  nre  vaixtrisablf  at  a 
knv  iemfinmtare,  a  tempvFUture  vrhich  <:an  nodily  be  boroe  by 
Um  rcipiiatorT  muoms  meinhnitu-.  Sucb  bodies  (sn  be  inhaled 
dwply  without  excitiuff  any  kind  of  irritation  either  in  the 
tzacbca,  broD^i,  or  Iiinf^s,  either  unmixed,  if  their  chemical 
|W|Kitig»  admit  of  it,  or  diluted  with  a  due  proportion  of 
afaoiMphcrie  air  or  aqueous  vapour,  if  they  are  likely  to  excite 
MOgbiiig  «rbm  inhaled  pure. 

Otbcr  cfioditioQB  c<^)ti)e  into  play  in   the  ciue  of  uqueous 
niMNifft,  if  they  are  to  be  iuhuled  eitheraloDe  or  combined  with 
anoMtie  VuA  other  volatilo    substances.     Since  it  reriuires  a 
hWIMintnrr  of  100*  C.  to  convert  wnterinto  stenm^the  vajiourg 
vhieb  are  deTek)f>ed  by  boiling  iiossess  too  high  a  t«m]»eniture 
ta  be  inhaled  -without  cooling.     The  direct  result,  however,  of 
tUi  oooling  iirocens  is  the  coDdensatioQ  of  n  jmrt  of  the  ictenia 
mU>  water  in  the  form  of  small  ixuticlcis  only  no  much  water 
iVBMining  if  the  form  of  vapour  lu  the  lur  can  retain  al   tluib        , 
letnpenUurv  ;  water  particles,  aqoeous  v-aiwur,  and  utmo-    B 
■^  air  form  a  den»e,  intimalemixture,akindof  mi*t,'  which    ^ 
■■iBv  white*  riiiible  clouillettf  and  in  alouv  suited  for  inhiilution. 
Tbr  projM^rtiuu  of  mint  in  aqueoux  vapour  in  in  direct  ratio  to    fl 
ito  tempenUore.     In  it8  physical  properties  it   stands  between    ^ 
MWwii   rapour  and  pulveri-'^ed  fluid,  a  part  of  it  beiug,  like 
thr  tattvTr  fluid  wntvr,  in  a  particular  fonn,  mixed  with  actual 
mnd  aUnotpheriv  air.     When  this  mist  in  to  pjuu  un- 
,  as  such*  tbnw^  long  bent   or  tortuous  tube.-«,  it  is 
iMwcunt  that  no  altcnttioct  of  its  temperature,  an<l  specially 
^«Kiilinc  ^y  ^^'  walla  of  the  Lube,  should  take  place;  otbep- 
becomea  ct)iMlen«e«t  more  and  more  into  water. 
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which  is  de{io^it«d  upon  the  wallii  of  the  tube,  and  at  lost  troXj 
a  very  little,  or  even  no  mist  and  steam  empTge  from  the  tube. 
Special  attention  inuitt  be  paid  to  these  coa»deratioD8  in  inhala- 
tions of  aqneous  v-apoors,  when  they  are  conducted  through 
long  pipes  of  caoutchouc  or  other  tuaterial  in  which  such  an 
amount  of  cooUng  may  take  phice  as  to  couduaau  iill  the  «teain 
into  water,  which  flows  out  of  the  tube. 

The  vapours  of  8ublimnblo  solid  bodies  behave  in  the  Bame 
wny  as  aqueous  vapours,  especially  that  of  sal  amtnoniac  vhct) 
it  is  heated,  for  the  vajxjuni  of  sal  ammouiac  immediately  «t- 
perience  a  audden  cooling  fnim  contact  with  the  air,  and  become 
condenHcd  into  u  white  cloud,  a  miitt,  which  no  longer  consieta  oS 
fial  ammonuu.-  in  a  stntt;  of  va|>nur,  hut  of  ml  ammoniac  in  sub- 
limed  ifflrtioles,  which  arc  carried  ttiiough  the  heated  air  in  the 
form  of  minute  crystals,  and  are  j^adually  deposited  aa  a  white 
powder.  If  the  snl-itmmoninc  miat  cnmee  into  contact  with  a 
moist  stirface,  the  smalleat  quantity  of  water  sulfioes  to  dissolre 
the  minute  sublimed  jmrtiijles,  and  to  retain  them,  Sal-auuno- 
nine  miftt,  generated  by  jHtMing  ammoniacal  vapours  through 
hydrochloric  acid,difftr«  only  from  that  produced  by  sublimation 
at  a  high  teinpemtiu^  in  the  iiiautier  of  its  formation  and  the 
couscquent  warmth  of  the  resulting  mist. 

The  vapoar»  of  mercury,  arsenic,  &c.,  behave  in  the  same 
vay  as  sal-flmmoniac  vapours.  The  employment,  however,  of 
these  pre]3amtionB  in  the  form  of  viqtour  is  very  limited,  as  the 
inhalation  of  the  pulverised  solution  is  more  usefuh 

Aeconiing  to  these  invetitigiitiotit<  and  the  theoretical  con- 
climionii  derived  from  them,  w#  may  regard  the  question  of  the 
penetration  of  xolid,  fluid,  and  aeriform  bodies  into  the  air 
passaged  and  lungs  by  inhaliition  n»  pmcUcally  settled.  Bodiea 
are  invohmtiirily  curried  into  the  re^iimtory  organs  by  the  io- 
^liratory  current.  Kegard  murt  be  bad  to  their  u«ual  physical 
condition,  and  \-arious  mode<)  of  procfHlure  must  be  adopted 
according  to  the  form  and  mechanical  ^utxli^'iKion  in  which  tbev 
are  to  be  used,  so  that  it  hecomeR  possible,  with  certain  pre- 
cautions, and  with  the  aid  of  necessary  apparatus,  to  bring  al- 
most the  majority  of  active  medicaments  to  beai'  upon  the 
lueous  membrane  of  the  no(ie,  the  oral  and  pharyngcAl  cavilJp!<, 
ic  larynx,  the  tnichea,  the  bronclii,  and  t-ven  upon  the  pul- 
onar;  surface  it««lf. 
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Tlie  ftdvantngeH  whicli  reenlt.  from  tbe  direct  cootact  of' 
mMliciiuil  agents  with  the  diseased  surface  of  tUeae  organa,  and 
their  tmnanUsioo  thence  into  tliv  tissueN,  have  iilwayi^  been  %a 
eridcnL,  thai  I  he  adoption  of  this  inode  of  iijiiilication  was  c«^ 
tain  «•  soon  as  the  right  mHhtxl  had  been  discovereil.  Now 
tliis  and  the  neceMary  conditions  for  its  niiplication  are  ab 

•ervice*  w*  have  th«  means  of  constructing  a  general  thera- 
pnttio  wyVbem  of  procedure  which  guarantees  the  principles  of 
«i  exact  treatment. 


MODK  OF  ACTION  OK  >rKI)rCrNAL   INHALATIONS. 

Tbe  up{ili(ratton  of  mL-dicinnl  agunta  to  the  siirfnct;  of  the 
rmfixmUxty  organa  differs  quite  RpeciRrally  from  fiimple  surgical 
afijdioaliona  aa  veil  ns  from  their  internal  adiuinistration,  not 
fal.T  in  tJint  tt  takes  place  in  the  same  direct  manner  as  the 
brBi**r,  instead  of  hy  the  circuitoas  route  which  drags  take  to 
the  part  ui>on  which  they  are  to  act  after  nhtiorption  from  the 
tionacfa  and  intestine  through  the  Mood,  but  also  because  it 
ononlv  be  cnnried  nut  by  means  of  app^iratwt  and  rehicles  in  a 
form,  which  themselves  exercise  secoinlary  influences. 
AIUboo^  treatment  by  inhalation  is  to  be  rvgnrded  pre- 
tty as  a  local  treatment  of  the  respiratory  organs,  by 
tbe  inhaled  snbRtancen  are  brought  into  direct  contact 
tbcm,  lutd  exert  a  directly  nitemtlve  infla^nee  on  patho- 
piocMWi,  yet,  at  the  same  time,  a  premeditate)]  or  non- 
pwiliaililiitnl  geunal  effect  by  absoqition  of  the  remmlieii 
^plujfgd  is  nnt  fixeloded,  ei^>eeia11y  when  the  aurface  to  which 
tfc^  are  applied  in  extraordinarily  Uirge  and  its  capacity  for 
itKMutioo  veiy  considerable. 

In  confidering  the  action  of  rcTnediesapphed  in  the  form  of 
^"■^laliiini    V*?  ''hnll  therefore  hnve  to  mark  «8»ential  diff'orences 
ifkMT  nKvi*  <•(*  lictiim,  especially  in  the  following  |)oint«.     In 
tf  first  place  tbe  mode  of  action  of  inhalations  must  be  regarded 

tw«fol(l. 

J.  A    |i*rt    of  the   eflecta   will    depend   upon   the  natural 

caMidition  of  the  medicinal  milwtances  and  the  form 

_  fTJf*  of  npplicalioa  which  this  necessitates.     This  mode  of 

n«-  to.  K 
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actioOf  therefore,  is  «xL-lusively  d(>|>endHat  upon  the  metliod 
adopted. 

S.  On  the  other  hand,  the  mt^licines  act  oocording  to  their 
pharmacological  properties,  aud  thi»  mode  of  action  \»  again 
twofold — 

ffi)  Local,  i.e.  limited  to  the  tionaea  with  which  they  eome 
into  contncf ; 

(6)  General,  through  abeoq^tion  from  the  snrface  of  the 
mucous  meinbraue  uiid  of  the  lung!*. 

The  phariimculoyiciil  action  in  HUjjjicrted  aud  modified  by  the 
firit,  which  may  be  designated  the  8]ifeial  action  of  iubalation». 
The  phunnacotu^i^il  pro]»ertieM  of  iht  uifiliciual  substances  de- 
termine tUcir  ropective  upplautiou^,  \k'bich  is  depeudeut  on 
distinct  indicationE,  and  this  forme  the  subject  of  the  pharmo- 
cologifal  and  thontpeulic  [lart  of  the  treatment  by  inhalation^i. 
The  special  action  of  iuhiilationguiu^t  be  considered  as  common 
to  all  the  medicinal  agyuta  emjiloyed  in  their  various  physical 
condilious,  and  will  be  so  described. 


SpECUL  ACTIOX  of  iNtULATtONS. 

The  special  mode  of  actiou  of  inhulaiioDs  \&  esaentially 
dependent  on  the  physical  condition  of  the  medicines  wHch 
ai'e  t<)  be  inhaled,  and  on  the  Diode  of  action  of  the  apparatus 
employed,  which  differ  according  Co  the  nature  of  the  motive 
])ower  upon  which  their  activity  dependo.  Tlie  more  suitable 
the  phytiical  condition  of  a  body  is  for  inhalation,  the  less 
need  there  will  be  for  the  co-operation  of  artificial  apparatuit 
and  supplementary  agents,  and  the  more  will  the  special  mode 
of  action  of  tnhiilatioutf  retire  into  the  background,  and  the  more 
prominent  will  become  the  pharmacological  part. 

1.  Gcueous  Bodies. 

Gaaeou!!  bodies,  which  bcliuve  towards  the  respinitory  organs 
like  atmospheric  air,  require,  whpn  tjiey  are  once  prepared,  no 
further  contrivances  for  their  inhalation,  and  may  be  directly 
inspired  out  of  the  receptacle  in  which  they  are  kept,  either 
pare  or  diluted  with  atmospheric  air  and  at  the  same  tempera- 
ture.    Ah  in  this  case  no  particular  kind  of  apixuntus  is  tued 
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iar  fcciUtatJDg  inbiUation  or  producing  any  special  action  of  the 
rrtnilmt,  t  snefa,  we  liuvc  only  to  cuusider  llit^  phnriimcologicAl 
aeUon  of  tke  gs£  employed. 

WImd  gnae*  are  LDhaled,  they  at  once,  as  a  result  of  their 
propotj  of  expansion,  diffu.sc  themselves  uaiformly  through 
tW  KvjMmtorj-  organs,  and  by  their  ab8oq>tioQ  (which  takes 
(iaee  not  so  much  from  the  respiratory  niiu-vus  niemhrane  a^ 
ham  ihm  general  polioonary  surface  and  its  capilluriesj  exercise 
koH  of  ■  local  than  a  genend  action. 

3.  Solid  Bodie$. 

Next  to  tbf  purely  phannacological  mode  of  action  of  the 
pir«  we  most  place  the  mode  of  action  of  rolid  bodies,  if  they 
•e  inhaled  in  the  form  of  (ine  duet  or  coDvejed  in  any  other 
■mwr  to  the  respiratory  muoouB  memlvane. 

In  the  caw  ot  solid  bodies  also  it  in  chiefly  their  phar- 
■Hulogical  pro)iertie«vhich  determine  tlieir  therapeutic  effects, 
mA  no  special  mndification  Ih  needrd  in  their  mode  of  applica- 
liM^  which  may  be  iiuite  simple  and  uucouibiutHl  with  ulber 
adaoBttal  factora.  By  their  »olubility  in  ii-ater,  ou  the  other 
had,  they  approach  the  action  of  tiuid  mrdii-incs,  which  can 
4m  m!»o  b«  rabetitutcd  for  tJicm,  but  vtitli  thi^  difference,  that 
•^l  bodies  withdraw  the  water  neccasar}-  for  their  fiotuliou  from 
ifef  iBDcoa«  iDetnbnne  itself. 

BeCvntiiMi  of  the  »ulid  ttlale  dpring   (heir  application  aim 
*n   izniiortant.  part  of  their   phnrnuiculogical  pmperties, 
ig  their  lu-tiuti  much  rouru  cncrgi-tic  than  if  they  bad 
inhaled   in   euhilion.     .Solids  iueoluiile  in  water  are  no 
used  tberaiieuiically ;  yet  many  bodies,  eucb  a«  nitrate  of 
■ad  other  uictallic  salti^  whether  tlwy  are  applied  in  thtt 
:«f  p0«Rl«ror  iu  Hiluiiuo,  fitrm  insoluble  compounds  with 
•tbumen  and  mucus  of  the  secretiuos  and  tis^uex,  and  then 
JMBrallj  ahxrc  the  fate  of  inHolnhIr  hndjeR. 

ioat  Uhi-  tin-  dutt  inhaled  by  various  mi-4jhunicis  a  inrt  of 

AiM  tnaoluble  coatpotuids  will  come  away  with  tlie  secrctionH 

tft  ha  erzpectonitcd  by  the  jMtieDt  ;  another  jwrt,  lion-ever,  is 

^htd   by  the  respiratory  orgjin*  themM-lve*.     'fheee   solid 

fta  ar«  abw>rbr<l  fToio  all  parts  of  I  be  re«]>iratory  organs — 
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from  the  nir-tubeR,  the  larynx,  trac^ctt  and  brrmchi,  as  well  as 
from  the  pulmonary  alveoli — and  the  process  ii?  the  fame  in  all, 
as  tnny  be  directly  observed  in  animnU  aft«r  the  artificial  in- 
troduction of  ]»ftrticleB  of  dusf,  mich  as  coal,  soof,  cinnabar,  and 
powdered  quartz.  Mliether  canals  between  the  epithelial  cells 
pre-eiisl,  through  which  these  substances  pasK  into  the  tissue*,  ■ 
cannot  yet  be  demonHtmted  with  certainty,  though  it  is  hiji^hly 
pr&bable,  for  their  tranemission  takes  place  with  extraordinary 
rapidity.  From  the  irritation  produced  by  these  insolable 
bodies,  and  al^o  probably  by  the  indilTerent  substances  funned 
by  their  combination  with  albumea,  or  by  (blood)  coagulation, 
there  follows  a  cojisiderahle  exudation  of  large  round  cells  in 
the  jmlrnonary  ulveoli,  having  homogeneoiiB  protophiainii;  con- 
tent* and  a  diameter  about  two  to  four  tiineM  that  of  a  red 
blood  coqioscle.  liy  means  of  these  cells  and  their  contractility, 
as  Von  Ina  first  demonstrated,  and  as  I  have  frequently  wj-Belf 
observed,  &  gre^at  part  of  these  substances  is  taken  a[),  and  by 
their  migration  into  the  tissues  and  the  lymphatic  vessels  is 
carried  along  and  de|)osited  in  various  parts  of  the  respirattny 
apimratiiN.  Mor«?over,  thp  hyjiotbesis  which  npjieara  to  me  ytry 
well  founded,  that  a  considerable  portion  of  the  subatanoes  in- 
haled in  the  form  of  dust  may  itfuts  dirccUy  into  the  tissues 
and  uccumulate  within  certain  port^of  the  lymphatic  system,  is 
not  yet  refuted-  If  we  ol>Berve  exiterfraentally  the  passage  of 
foreign  iKHlies — particles  of  cinnabar,  for  inelance — into  the  t  is- 
sue:!,we  may  detect  in  the  lungs,  from  6  to  12  hoore  after  their 
insufflation,  particles  of  cinnabar  dc^iosited  at  uumerotiH  ]K>ints 
(gldndular)  in  the  alveolar  septa,  the  framework  of  which,  in 
the  rabbit,  consists  evidently  of  reticular  cmmertivo  tissue  form- 
ing the  first  indication  of  glandular  organis  and  terminating 
in  the  lymphatic  vessels.  In  its  fiu^her  course  the  cinnabar 
accumulates  in  the  otroma  of  the  lung  wherever  the  conueL-tive 
tissue  is  abundant  and  the  lymphatic  vessels  are  nuioerous. 
Whereas  at  first  a  great  mass  of  dust -containing  cells  aecmnu- 
lates  behind  the  strong  ring  of  elastic  fibres  which  surrounds 
the  orifice  of  tlie  infundibula  in  the  alveolar  jiassages,  and  In 
somewhat  t<maUer  numbers  around  the  oriBces  of  the  alveoli, 
later  on  they  are  found  in  abuudiiuce  in  the  adveutitia  of  the 
tcsmU  and  of  the  bronchi  between  the  lobules  and  in  the  sub- 
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pleanJ  ti«ue<  Fioatly,  IIui>iM:rt,  after  exposing  a  nihbiL  for' 
cm  boon  to  amokc,  <]ct<.-cti'd  jiarticles  of  fioot,  and  \*ou  ins 
pKliele*  of  cinnab&r,  aHer  iD«uaiation&  of  i)iu  body,  in  the  oor- 
tnl  fttbrtanotf  of  Lbe  brouchial  glands.  Alier  three  days  you 
i^y  aUu  find  gianules  of  ciuuabar  enclotied  iu  Ihe  cells  of  tho 
HhrWf  a«  vtfU  *a  ihoite  of  the  follicular  etriie  of  the  medullRry 
■It mi  I  Vun  Ins  bus  also  observed  iu  mbbit«,  into  who8« 
inritca  bltiod  had  escaped  during  tiBchcntomy,  yellow  jtigiuent 
|naal<«,  deri^'cd  from  tiic  colouriog  matter  of  the  blood,  as 
*rjl  a*  cell--*  eontamuig  ciDn&bar  in  the  follicles  and  e^jiecially 
L  r:,^  fblticnlar  stris.  I  my»<elf  found  such  cells  in  the  broo- 
c«0j  gl«U(l«  of  B  young  man  who  died  of  lubercuIoHiii,  luid 
who  had  bod  a  {irofose  biemoi'tyd^  two  diiys  before  his  death. 
TWeae  exprrimfOU,  Mhowing  the  regularity,  and  abore  all  the 
ixtisanlin&ry  rapidity,  with  which  inhaled  insoluble  powders  aa 
•dl  as  conflated  blood  arc  absorbed  in  the  lungi)  and  poas 
olo  tbr  bruuchial  glands,  are  of  special  importance,  and  wc 
Aafi  tb«Tcfor<!  have  to  consider  these  tact.-)  from  a  pathological 
■I  vtdl  k«  *  th<.-ra[>eulic  point  of  view. 

Tbe  lue  of  polTcriKd  medicinal  substanceK  in  the  treatment 
rf  Aaeaaea  of  the  iTt<|>iratonr  organs  ia  at  preseut  chietly  limited 
tolLciriixaiifflation  inio  the  pbaryiix  and  Uryux,  a»  it  is  inipos- 
ddc  to  diffuse  the  pulveriaed  substances  sufficiently  finely  and 
«|aally  over  any  extent  of  the  diseased  mucous  membrane.  Tliey 
Aao^talwAyst^'Dd  toaccuniulat«  income  places  iu  larger  tuan- 
■tiy  tlisn  in  others,  and,  as  they  generally  belong  to  tbe  class  of 
t^  MHilin»'iiti  orcaostics^  tbey  may  excite  violent  inflammatory 
■d  eorranve  action  iu  these  situations ;  and  ev«u  hu-uiunhages 
n  oeear  at  those  spots,  should  they  be  very  vulnerable. 
Xh*  imdioUions  for  their  nse,  therefore,  arc  confined  to  the 
diftmic  forau  of  pharyngeal  and  laryiigiul  catarrh,  and 
■BsofflaCioo  of  the  povder  is  either  made  by  the  |ihy«iuian 
tke  patient  himsolf  applies  it  by  a^jiirotion  tbroujjih  a  glaM 
or  a  qoiU.  In  Kilh  uixles  of  ujiplteatton  the  bioiu'hi  sDd 
hBtf>  Bf  imMected  from  the  penetration  of  nny  cousider- 
)  qDanticy  of  the  different  powders  by  careful  inKufllstion, 
yiinll;;  idIo  tho  larynx,  while  the  patient  'w  uiadL-  to  utter 
t^m  Krand,  or  by  making  shallow  inspirations,  if  the  applica- 
IM  it  kA  to  the  patient  hiuiwlf. 
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3.  Fluidg. 

The  action  of  inhuIatioiiK  of  aqueous  solutiousdepend?  much 
upon  the  complexity  of  themcans  adopted  for  their  pulveriaition. 

From  the  eoasfnietion  of  tlie  apj>aratQ9  at  present  at  our 
disposal,  thy  fluid  is  pulvi^riBed  either  by  wnttr  preiHture  or  by 
compressed  air  or  8t«aiii,  antJ  thus  in  their  applicntion  foroei 
lire  brought  into  play  which  may  influence  to  a  condiderable 
degree  the  therapeutic  effect.  We  have  also  to  coniiider  the 
physical  propertips  of  pulverised  water  and  the  anatomical 
relations  of  the  respinitorv  organs  them. ■'elves,  different,  (larta 
of  which  absorb  the  fluid  du^^t  iu  different  i^uimtiticH,  und  pro- 
duce not  uuim[)urtant  changes  even  in  it?  quality. 

We  wilt  now  consider  in  detail  tlie  nuMii fteutlon-i  in  the 
action  of  pidverided  flnidit  when  inhaled,  and  e»timate  the 
different  eannes  which  determine  these  modi  Ilea  tions.  The 
action  of  inhalatioDB  is  chiefly  modified  hy^ — 

1.  The  quantity  of  the  fluid  dust  in  rehition  to  the  aua- 
tnmicnl  diflposition  of  the  reaiiiratory  organw,  indeiwiniently  (rf 
esteiiial  influences. 

((i)Tlic  grcnter  part  of  th*-  tluid  inhaled  is  deposited  first  in 
the  mouth  and  phiLr5>n3:,  and  then  in  the  larynx  and  the  trat^ea, 
and  ncc-umuhites  in  drops  on  tlieir  miieous  membrane,  thereby 
eoni]»lBtely  irrigating  it.  Heuee  in  dLleiisps  of  these  nrgims  the 
phamiiirningii-al  action  of  these  Holut ions  will  he  lar-reaching and 
energetic,  and  thty  are  therefore  especially  fultable  for  iuhala- 
tory  treatment, 

(6)  The  deeper  the  fluid  dust  penetrates  downwards  and 
into  the  bronchi,  the  leee  there  will  be  dejtosited  in  the  form 
of  drops  on  the  mucous  membrane.  Neverthele*."  the  fluid 
particles  produce  their  eflecl,  which  is  considerably  strengthened 
by  the  constant  trickling  down  of  the  fluid  when  the  inhala- 
tions are  of  long  dnration,  the  therapetitic  result  being  thereby 
enhanced. 

(c)  The  fluid  duel  inhaled  will  atfflJu  the  highest  degree 
of  attcniialion  in  the  finest  mmificatious  of  the  bronchi  and  iu 
the  air  cells,  and  aa  the  tempemture  of  the  air  in  the  lungs  is 
nearly  ns  high  m  that  of  the  blood,  the  mist-like  finely  pulve- 
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risod  particles  of  wnter  are  in  a  conditioD  to  become  couverted 
with  extxaordiDnry  facility  into  vapour,  bo  Uiot  it  is  not 
improbable  lliat  what,  is  already  a  rteainy  mist  may,  in  Uie 
smaller  bronchi  and  the  lungp,  he  converted  into  actUH,!  va]>mir. 
It  may  aUo  convey  along  with  it  in  this  furm,  in  solution  as 
well  rut  in  mispension,  the  exceedingly  finely  divided  mrdirinal 
(obetiuiced  contained  in  it.  Tho  induence  of  such  an  atmo- 
•phen  on  the  snr£ioe  of  the  lung»  will  not  be  very  energetic, 
once  the  quantity  of  the  meilicinn!  agnnt  eontaiut'd  in  it  in 
sm&U ;  but,  by  reason  of  the  vulnerability  and  iiuat/nnicnl 
ehaincter  of  the  8ur&ce  on  which  it  is  to  act,  it  vill  be  Kufficient. 
to  producr-  distint't  theraijeutic  effects. 

2.  Another  jjeculiarity  in  the  action  of  inlialations  which 
is  of  ireighty  coasideiation  even  in  the  inhalntion  of  solid 
bodies  is  the  cstmordinary  absorbent  ojipacity  not  only  of  the 
air  passages,  but  e>-pecially  of  the  pulmonary  surface,  which  is 
Mill  further  increased  by  the  favourable  phj-ai(?al  condition  (for 
sbdorption)  of  the  inhaled  remedies  and  by  the  long  duration 
of  the  process  through  which  the  pulverised  fluid  is  brought 
into  continuous  contact  with  the  surfitcc  of  the  lungs.  The 
pMMge  of  medicinal  Nubslancc^  tlirough  the  respiratory  organs 
into  the  blood,  and  thence  into  the  soft  tisfiuee  generally,  is 
aoeaBvely  rapid. 

Although  iodine  can  be  detected  in  tlie  urine  of  patients 
a  short  time  after  they  have  inhaled  a  solution  of  iodide  rf 
potwciam,  this  &ct  cannot  be  regarded  as  affording  conctusive 
Bifdmos  of  the  absorjftiou  of  the  medicine  by  the  rKspiralory 
nneoo*  membrane  and  the  lung«,  since  a  part  of  the  inhaled 
loU  might  have  been  swulluwcd  and  h»ve  pas^fd  from  the 
domaefa  into  the  blood  ;  the  imi  i?,  however,  directly  demon- 
rtnted  by  tiie  easily  repeated  experiment  of  Auphar.  If  yon 
spcn  the  trachea  of  a  rabbit  and  injeet  into  the  bronchi  a 
Mlntatm  of  iodide  of  pot:i»siuiu,  generally  after  ten  tn  fifteen 
tntfPT***  no  trace  of  it  ie>  to  be  found  in  the  air  passagee  or  in 
the  longs.  Buppert  injected  into  the  lungs  of  frogs  Indian 
nk  diasolved  in  a  0*fi  per  cent,  tmlution  of  common  salt,  and  he 
thmred  that  this  mixturet  if  the  animalFi  were  made  to  retain 
it,  MMed  into  the  circulation  with  the  greatest  rapidity. 
CWy  an  hour  after  he  found  the  lungs  almost  perfectly  empty. 
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while  tlie  capillaries  of  all  the  organs  were  most-  bcaatifiiUy 
injected.  At  the  Gume  time  a  portion  of  the  lodiiin  ink  was 
eliminated  with  eitraoi'dinary  rapidity  by  the  urine,  which  in 
the  space  of  a  few  minutes  became  as  black  as  coal. 

The  ])ati8age  of  the  flatdR  may  take  place  either  in  part 
through  oommimioat  iiig  ciiiifiU  between  the  ejutheliaJ  cells — 
a  hypothesis  which  hai«  much  probability  on  its  side — in  |>art 
by  endoemosii)  into  the  lymph  i«pace«  and  lymphatic  vesseli,  and 
even  into  the  capillaries  themselves.  The  absoqition  and 
transmiseion  of  etubstancett  through  (he  lymph  stream  will  al&o 
be  Bpetially  inBuenced  by  the  contiamiJ  change  of  form  in  the 
way  of  expansion  rniil  contrartion  whioh  the  lung-  uncIergoe» 
in  reepiratioii.  We  must  also  bear  in  miixl  that  the  capillary 
network  surrounding  the  alveoli  is  sejwirated  from  the  external 
atmoupbere  only  by  a  delicate  membrane  and  a  single  hiyer  of 
epithelium,  and  their  ramifications  unite  to  form  ihe  pulmonary 
ireina  which  convey  the  blood  at  once  to  the  left.  »idc  of  the 
beoit,  HO  that  medicated  fluids  which  come  into  contact  with 
the  alveolar  walls  reach  in  a  very  short  time  the  circulation  in 
the  general  maes  of  the  tissues.  In  this  way  Gerbardt  «d- 
minist«?red  successfully  by  inhalation  0*3  to  0*10  per  cent. 
solutions  of  bicarbonate  of  soda  in  disfaseK  of  the  miltal  vake,  for 
there  is  no  way  by  which  niediciued  can  \w  brought  so  rapkllj 
into  contact  with  tht-  endocardinm  and  the  csinliac  valves  as 
through  the  pulmomiry  veins.  So  also  in  mycotic  endncunlitifi 
we  can  scarcely  adopt  a  more  rational  mode  <rf  treatment  than 
to  endeavour  to  exert  a  direct  influence  over  th«  bact*roid 
vegetations  on  the  endocardium  and  in  the  cardiac  muEcIe  by 
the  admiuislratiou  of  iuhalationti  of  anti|ianiritic  remedies, 
such  as  carbolic  acid,  bcnstoale  of  soda,  salicylic  acid,  Ac. 

Lastly,  the  hev  and  mpid  ahjujrption  fmm  the  lung  enables 
ua  to  combine  general  with  local  treatment,  or  at  any  rate  by 
the  judicious  selection  of  remedies  to  exercise  at  the  same  time 
an  influence  over  the  constitutional  state,  as,  for  instance,  by 
inhalations  of  ferruginous  t^lts,  .'<ucb  a;^  liquor  ferri  percbloridi^ 
in  the  ca.«e  of  anwmic  patients,  inxroaH  of  alum  and  tannin, 
when  the  preaence  of  bronchial  atTections  calls  for  the  uiie  of 
these  rempdies.  AV«  murt,  on  the  other  hand,  be  on  our  guard 
lest  we  give  rise  to  general  spcondarj"  effects,  where  they  are 
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either  nnnwessary  ur  where,  as  in  tlie  free  absorption  of  nar- 
cotics or  silver  Miltx,  tliey  would  be  att^euded  by  injurious 
re-RuUfl, 

Easy,  bowever,  as  ii  is  to  iudiic-e  mpidly  tlit;  general  action 
of  medicines  tliroagh  the  lunga,  wu  sbuiiM  u4opl  thic«  plan  only 
in  vei-y  special  caftes,  and  wherever  our  object  is  to  produte  a 
f^eneral  efTet^t,  it  is  better  to  hnve  rcooiirrie  to  int«mul  adminia- 
tralion  or  to  subcutaneous  injectioii. 

3.  Among  the  medical  agent»  wliit-L  tu^e  inhaled  in  aqiieouK 
solution,  Wf  miiitt  not  omit  to  cynsidt^r  water  il.ielf,  whicli  is 
by  DO  nieaas  an  indiffert^ut  lluitl  in  ibt  b«;liaviour  towards  tbe 
cellt^  and  1  issues.  But,  apiirt  rrum  thii^  inlhii-UL't;,  the  iut^pira- 
tory  a.ir  Ix-ing  comi>letcIy  satuniti-d  villi  iiqucuus  vaiKiur,  as  it 
pretierves  its  degree  of  i«luratiou  even  in  tbe  higher  tempeni- 
tur<-  of  the  deeper  air  piiN^geii  and  of  tlie  lungs  by  the  trans- 
formation of  aqueous  [uirtifles  iulo  aqui'out  rj^wur,  it  will 
prevent  the  evaporation  of  water  from  the  Burfaee  of  tlie  re»pi- 
latory  organs  diiriog  the  nlioU-  tiim-  uf  the  inhalation  ;  and 
irhereae  in  ordinary  respiiation  u  constant  cbaugt-  takes  place 
in  the  qoantity  of  moistim-  surrounding  the  respirat-ory  organs 
throagli  the  relative  dryness  of  tiie  inspiied  and  moit^tncss  of 
the  ezpirtKl  &ir,  the  effect,  in  thi»  case,  will  be  to  maintain,  ns 
■eariy  as  possible,  uniformity  in  the  aqoeous  eontenta  of  both 
inspired  and  exjiired  air. 

And  further,  since  the  medicated  6uid  in  the  form  of  in- 
namcrable  minute  drops  penetrates  \nXo  the  airpaKHagc^,  and  is 
Hrefi]iitnted  mmn  the  walls,  the  sui-faces  of  these  passJigee,  iso 
far  as  tbe  dro)ts,  as  8uch,  can  reucb — i.e.  tbe  mucous  membrane 
of  tbe  pbar^-Dx,  tbe  larynx,  and  the  t  mchea — will  be  constantly 
itngaied  with  water  and  pxpfi^od  to  its  action.  Tliis  wattr 
tnadBtens  the  layer  of  epithelium  and  the  subjacent  Liu^utts, 
liquefieii  the  tough  secretions  adhering  to  it,  and  facilitates 
their  removal,  relieves  the  feeling  of  heat  and  dryness,  and 
tbtui,  even  more  than  the  water-sjiturated  atmosphere,  alleviates 
persisteDt  conditiona  of  uritatiou  and  act«  as  an  anodyne  in 
newt  acute  and  cbroaic  diseasCH, 

4.  Temperature.  One  advantage  over  the  older  method  of 
fBl{iuntory  theraiteutics,  vhich  vm  limited  to  the  application 
of  vapours  genenited  under  a  more  or  less  high  tempcratm'c,  \» 
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the  great  range  of  temjterature  we  are  enabled  to  employ  hjr 
means  of  the  various  npitanttiw  in  iwe,  according  as  their 
motire  power  is  derived  fmm  conipri^i^tiion  of  the  fluid,  or  from 
atmosph«ric  ^jresiiure,  or  from  »tcam.  The  differences  of  tem- 
perature which  may  bo  produced  in  this  way  are  considerablfl, 
and  range  from  5°  to  45"  C. 

A«  it  is  by  no  means  a  matter  of  iudiOerence,  both  with 
regard  to  the  feelings  of  the  patient  and  the  conrse  of  the 
disease  itself,  whether  a  medinated  fluid  \w.  inhaled  at  a  tem- 
pemtnre  of  5°,  or  nt  one  of  30°  to  40°  or  more,  this  newly  dis- 
covered method  i>o95esHe«  an  essential  advantage,  in  tlint  the 
medicine  U  not  only  applied  at  an  agreeable  temperature,  bat 
that  we  are  enabled  to  combine  with  it  the  epecitic  effect  of 
heat  and  cold.  Thus  in  many  inflammatory  proeeRHe.i,  running 
an  Rcuffi  nr  snlmmit^  oour*e,  inhalations  of  oold  water  or  ice 
water  prnduce  a  very  soothing  elTert  on  the  mucous  membrane, 
relifmng  pain  and  giving  rise  to  a  gratefnl  refreshing  feeling ; 
whereas  in  more  erethic  affections  they  are  not  bo  well  home  ; 
these  require  higher  degrees  of  temijerature,  which  exercise  a 
rapidly  favoumble  infliiunctt  on  their  course. 

'["he  continuous  energetic  application  of  heat  alw  exerts  an. 
important  influence  over  the  development  of  inBammiitorj'  pro- 
oe«ses,  and  by  means  of  heat,  esijecially  muit^t  heat',  we  can 
promote  or  hasti^n  siippiiratinii,  and  so  shorten  the  course  of 
the  malady.  The  niuco-sprnns  and  somewhat  watery  secretion 
in  catarrhal  afflictions  of  the  mucous  membranes  may  by  this 
means  he  convurttrd  into  a  purulent  oue;  ao  rA»o  in  affect  ioivs 
of  the  imrenchyma,  by  energetic  i)romotion  of  Mup])uru(inn  we 
may  encourage  the  forraatioa  of  abscesses,  especially  in  inflam- 
mations iitteuded  with  fibrinous  ciudationn,  whfther  the  con- 
sequence of  diphtheria,  cnmp,  scarlet  ft?vt-r,  or  oilier  <liBeafie() ; 
and  by  the  application  of  heat  we  may  ra]ii<l)y  bring  about  a 
deliniiling  suppuration  with  pnndfnt  infiltration  and  HPpnration 
of  the  incmbnuips.  Although  in  all  these  processes  the  thera- 
peutic c;ffect  is  really  due  to  the  heat  employed,  yet  in  the 
majority  of  cases  it  is  necesaary  to  combine  with  the  action  of 
heat  either  simple  cleansing,  solvent  remedies,  or  strong  di*- 
pnfectants  and  germicides,  and  this  eystem  can  be  tatxt  ad- 
itageously  carried  out  by  methodical  inhalations. 
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Aa  a  rule  moderate  degrees  of  temperature,  such  as  are 
obtainable  bv  the  steam  a[»paratui!,  siiflSee;  but  higher  tem- 
iwrratures  aru  vrry  wc-11  Iionie,  whcR-«s  ji  considerable  reduttion 
of  temj>cmture  ie  but  nireljr  cniplnjed,  and  its  npplicu.tion  is 
only  possible  to  the  uppi^r  portion  of  the  reflpiratorj  tract ;  iia 
it  penetrates  de«iw,'r,  the  i)ulveri9e<l  fluid  generally  gets  warmer, 
end  it«  temperature  approaches  that  of  the  body  itself. 

6,  Mode  of  application.  In  addition  to  the  circiim«tance 
that  the  rnedicated  fluid,  by  its  retluction  to  a  very  fine  powder, 
is  rendered  very  readily  abwirbiible,  nnd  that  by  itK  fi-equently 
repeated  npplicatioDji,  each  lasting  from  ten  to  twenty  minutes, 
it  is  kept  for  a  long  time  in  contact  with  the  respiratory  sorface, 
there  is  another  circuriistanoe  which  also  influences  the  treat- 
ment in  »  special  majiner,  and  that  is  the  mnnuor  in  which  the 
puIvcTi=od  fluid  is  brought  into  contact  with  the  reapiintoTy 
crgane,  whether  by  gentle  afflation  and  irrigation  with  fine  dust- 
like rain  ».*r  by  vigorous  douching. 

If  in  acute  inflnminalinaK  «nd  ulcerations  the  moist  warm 
air  of  the  inhalations  and  the  irrigation  of  the  |minful  sjiots 
with  pnlverised  fluids,  and  even  with  simple  spring  water, 
exercises  n  beneficial  eflecb  and  oaiTits  away  accretions  and 
purulent  matter  without  causing  irritation,  so  in  torpid  con- 
ditions of  the  palate  and  the  plmryns,  when  we  wish  to  detach 
hard,  viacous  incmstntion*  and  to  remove  the  tough  layers  of 
moms,  which  completely  hinder  cndosmoeiB  and  the  absorpt  ion 
of  the  roe^lii-ameDts  applied,  it  je  only  by  aii  energetic  stream 
and  by  vigorous  douching  tliat  we  can  bring  alwut  the  desired 
rcsuh. 

This  mechanical  cfl'ect  of  coimie  only  comes  into  operation  in 
affeclions  of  itnch  visible  jnrtK  us  the  pharynx,  scarcely  at  all  in 
the  larynx;  for  the  fluid  dust,  as  it  penetratee  deeper,  if  not 
!*t  in  motion  by  the  pulverising  i>ower  of  the  apparatus,  but  by 
the  resultant  of  that  nud  the  as|)iralory  ]K>wcr  of  the  jwitient, 
■ml  is  no  longer  cajiable  of  exercising  any  mechanical  Blittck. 
{■"iDaUy,  in  the  bronchi  and  lungs,  into  which  only  the  finest 
particles  of  the  pulverised  fluid  arrive — for  all  the  larger  drop- 
let* have  previoUBly  become  precipitated — the  water  in  the 
aalution  employed  acta  more  after  the  manner  of  steam,  fiod 
produces  the  »eii«ation  of  a  current  of  olr  coming  into  contact 
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With  lh«  bronchial  mucous  tnembmue,  which  is  disUnguiehed 
from  atinoBphoric  air  by  the  temperature  of  the  [wuetratiDg 
miflt. 

4.  0/  Yapaitrg  and  MitL 

We  now  [Muis  from  the  coni'iilenition  of  the  6uid6  to  that 
of  tboec  minliciiicH  which  ai'C  uiiplicd  iu  the  form  of  vjqjour, 
whose  mode  of  action  most  nearly  ap]>roache8  that  im«lifioation 
of  imlverJMt'd  fluid  winch,  like  a  fim.-  cloud,  penetrates  in  the 
form  of  mint  into  the  niirrowest  ramifloalions  of  the  bronchi  and 
into  the  {)ulmon:u-y  alveoles. 

Vapourtt  and  mii^t^,  in  common  with  pulvt-Tistid  fluids,  may 
produce  an  effect  by  means  of  their  hent  and  of  tbc  water  con- 
tained in  them,  as  well  as  by  the  pharmacological  properties  of 
the  medicinal  agents  wliich  they  contain,  but  thoy  exercise  no 
mechanical  effect,  and  the  ranges  of  temperature  within  which 
vapours  can  be  applied  are  very  limiteil.  As  a  result  of  their 
extianiiibility  and  elasticity  they  diffiwe  themselves  etjually  over 
the  whole  of  the  respiratory  tncl  and  throughout  the  lung»; 
but  of  cotirse  the  moutb,  pliarj-ux,  and  larynx  are  not  bo  much 
exposed  to  their  influence  an  in  the  case  with  pulverised  fluids). 
On  account  of  these  propcrtica  vajioiu-o  and  mists  are  more  tike 
gases  ia  their  mode  of  action,  e»<pecially  a6  the  vaporised  medi- 
cinal agents  are,  like  gases,  absorbed  rather  by  the  pulmonary 
■urfftce  itself  than  by  the  mucous  membrane  of  the  air  jwissages. 

The  vajK»nrs  of  those  medicines  which  volatilise  at  a  h>w 
tem|>erature  behave  precisely  like  gases^and  can  therefore,  like 
them,  be  usetl  for  inhalation,  without  any  iuterveuiug  agency. 
Keverthelewi  the  majority  of  them,  such  as  el  bercid  oils,  creosote, 
bromine,  &c.,  differ  from  the  gJiaes  iu  this  jNirtirular,  titat,  ac- 
oorUing  to  their  pharmacological  projiertiefl,  tbey  exert  a  greater 
local  influence  upon  the  parts  with  which  th»y  come  into  con- 
tact, and,  what  is  of  more  intereeiC  to  ua  here,  that  they  are 
largely  em]tloyed  not  for  their  own  effect  only,  but  iu  eoinbimi- 
tion  with  other  agents,  such  as  hot  aqueous  v:i|>our»,  th« 
va^wors  of  aromatic  substances,  infusions,  &c.,  so  that  we  must 
takc^  into  aecoimt  the  action  of  heat  and  moisture  together  with 
their  own  pharuiacolcgical  actiou,  in  their  case  aa  well  as  iu  the 
case  of  vapours  and  mivte. 
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APPARATUS. 
1.  For  TTiE  PrLVEmsATio.v  and  Ishalatios  of  Medicated 

l-XUIDS. 

The  tip{Minitii>'  which  an;  ut  our  conimimil  for  (he  pulverisa- 
tioD  of  medicated  fiolutloiia  lUtfL-r  iu  thc-ir  action,  chiefly  accord- 
ing to  the  principle  on  which  they  arc  constructed,  or  rather 
according  to  the  motive  power  Itv  which  the  fluid  is  pulverised. 
And  for  thia  reason  the  eelectiou  of  them  is  uot  left  to  individual 
choice  or  accident,  but  i»  d«t«ruiined  hy  the  indicHtions  for 
treatment  which  present  themselves  in  eiich  speciiil  case. 

Vrom  this  point  of  view  tlie  iippnratus  hitherto  constnieted 
for  the  pnlveriiuttioD  of  mMlicinal  fluids  may  be  grouped  under 
the  following  classes  : — 

1.  Sale»-Gii-aii8'  Apparatus. 

The  pulverisation  of  the  medicated  fiuiti  is  effected  hj 
forcibly  driving  n  finp  jet  of  the  fluid  againrt.  a  isolid  body,  such 
ai  a  dii^  of  metal,  and  by  tlu8  means  the  jet  is  reduced  into 
the  finest  powder. 

Salca-Qirons'  easily  tran8por1.able  apparatus,  the  pulvirina- 
tfur  de$  liquidef  mSdioamenteuit,  was  ceastnicted  hyCharri^re, 
of  Paris,  in  three  fonne,  all  based  on  the  same  principle,  vi2.  by 
th«  force  of  a  compression  pump  the  medicated  fluid  is  driven 
in  a  fine  capillary  jet  out  of  nn  r-xceeiingly  small  aperture  of 
exit  with  great  violence  against  a  metallic  plate,  and  therebv 
pnlrerised  into  a  fine  ipmy. 

The  flntt  form  (fig.  2)  consist*  of  a  metal  vessel  containing 
aboat  500  to  600  grammes  of  Huid,  two-thirdit  of  which  is  filled 
with  the  fluid  to  be  pulverised.  By  means  of  an  air  pomp  air, 
in  a  given  qiunttty,  is  compresicd  into  the  receiver,  so  that 
the  CODtained  fluid  in  tsubmitted  to  a  pressure  which  can  be 
rwid  off  on  the  scale  of  a  mnnometer.  By  a  pressure  of  three 
to  ftrar  atmospheres  the  fluid  'a  then  forced  into  a  tube  which 
puM9i  upwardn  from  the  bottom  of  the  receiver,  and  which,  by 
means  of  a  Htopcock,  cao  he  closed  until  the  pressure  iu  it  hjta 
mched  the  registered  point ;  but  before  it  reachei*  tlie  atojwodt 


gI)arU  out  of  th«  aperture  of  the  inserted  cone,  and  ta 
against  &.  meuU  disc,  wbich  Ue«  in  the  concavity  gf  a 
cjliader,  the  so-calted  dniiii,  in  which  there  is  also  a 
S|ioniliDg  ajierturt!  for  tbe  outHouing  jet.     The  pulveriif 
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ftreantR  oat  of  the  »pertare  of  the  drum  in  the  Utzia  of  »  dense 
cloud,  which  the  patient  inhiiles  by  hpliiiiig  Iiih  mouth  in  froBt 
of  it,  nltile  the  tiuperSiioQH  fluid  runs  off  through  a  tube  into  a 
Tee«el  ]>laced  below. 

The  second  form  differs  from  the  liret  chiefly  in  that  the 
receivf>r  is  made  of  glasa,  vhile  thv.  iDHert^il  {)iec«  contnining 
th«  oAjHllnry  tube  still  cotiKiiit^  nf  mehil,  »o  that  Lh<>  iLpjuirntaic 
isa«  litrle  adapted  as  the  firi't  for  the  pulverifntion  of  saoli  saltH 
lu  chloride  of  iroD,  solution  of  oxide  of  silver  in  nilric  acid,  &c. 

3n  the  third  form  water  prepsure  is  employed  for  the  com- 
{iresaioQ  of  the  fluid  by  pumping  the  medicated  solution  into 
the  appiiratus  ivnd,  ii^  tlic  pressure  under  which  thu  water  ix 
tbtu  placed  \L-r)-  rapi<lly  diiuiuiifhvt>,  the  puuiplug  luurt  be  cou- 
tinned  as  long  aa  the  inhalation  itself  Insts.  As  the  expenditure 
of  strength  iHM.-ott>:ftry  for  this  i^  very  i-light,  the  apparatus  can 
easily  b*  set  iu  activity  by  thu  latieut  himself, 

Sales-Girons'  priuciple  is  also  adopt«d  in  the  adminible 
^aaa  appeiBtns,  which  af^enranl*  came  mnch  into  OHe,  con- 
•tmcted  by  Lewin  (Gg.  3)  jointly  with  (inldschmied  in  Herlin, 
as  well  af  in  the  apparatus  contiived  by  ^^''aldenburg,  in  which, 
initfftd  of  the  air  pump  made  u*e  of  by  Salci^-OiroDB  and  !,« vi  n, 
M«yer*a  utenib  douche  was  employed  for  pamping,  A)$o  the 
email  apparatus  constructed  by  Schnitzler  in  the  ftmn  of  a 
hand  pyringe,  to  which  the  pulverisation  takes  place  in  the 
otal  cavity  of  the  patirat  himoelf,  actH  on  the  name  principle. 
A  series  of  a{^iatuB  with  Tariou«  slight  modificatiooA  have  been 
intnidtiood  by  Poornier,  Baumgartner,  Brchmer,  Schonecker, 
awl  otlievB. 

Luer  with  hia  fjiing^r-like  apparatus,  in  which  the  piston  ta 
art  in  EDotioQ  by  the  aetioo  of  a  ^cr^-w^  [*rudacefi  pulrerintioo 
by  T"^*"g  two  fine  jets  of  fluid  rush  out  under  hi{^  preaeure 
in  roefa  m  direetioo  that  they  ramie  into  ralUtdoo  with  one 
aaotlfter  and  are  resolved  into  &ne  ipniy.  Luir  baa  also  ood- 
■tmcted  aoch  a  palrm^g  appanttoa  in  (be  farm  of  a  band 
■yxinge.     Xetther  of  these  hare  been  exteiuivety  used. 

We  may  atea  meatioo  heiv  iNJe^-OiioD?'  aud  Darwin's  famsb 
a|%iwtn»,  Qsed  br  the  latter  few  polrerisag  drr  powder, 
iDn&t^  by  the  Uthegi^ilier  Niedcmefcr,  of  Katisbon,  for  his 
*n  a«e.     A  wooden  wheel,  whose  p«ripbe>7  i»  cloeelj  set  with 
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bnishes,  in  rotating  rutw  against  a  plane  above  it,  also  aet  witb 
bruehes,  and  pulTeriees  the  fluid  intended  for  Luhalation,  vhich 
trickles  down  u[>on  the  whe#l  from  a  receptacle  above,  while  an 
carthenwRTP  pipe  serves  t«  catch  and  conduct  the  npniy.  The 
pulverisation  is,  ai*  Or.  Ropp  has  stated,  and  an  I  have  cmvinced 
myself,  eiceedinglj  fine  and  very  well  adapted  for  inhalation  ; 
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yet,  on  account  of  the  difficulty  of  keeping  the  apimratus  in 
order  and  other  drawbacks,  it  hat  not  found  much  acceptance  in 
medical  circles. 

a.  Matthim  and  Bergsatx'a  Apparahu. 

Tbe  pnlverisation  can  be  effect«>d  by  the  miztAire  of  the  fluid 
with  compressed  air  in  the  following  manner: — 
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1.  Tb«  fluid  is  (Irivcii  out  of  a  capillar^-  ajxirturti  at  the 
eame  time  as  tlie  compressed  air,  and 

3.  The  fluid  by  mvans  of  the  compreaeed  air  ie  driven  out 
of  another  tulie  and  thus  putveriged. 

(1)  The  original  prineipleof  the  pnWerisatioti  of  medicated 
flnids  was  conceived  by  Tiermann,  and  the  first  apparatus  of  thin 
kind  was  constructed  br  Matthieu  and  called  nephogcne  (fig  4). 
Tht  capacdoas  air  receiver,  provided  witli  a  suitable  compression 
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puini*,  18  connected  by  mernis  of  a  cacnitchovif  pipe  with  a  Tiori- 
zoDtal  cannla,  which  openson  one  side  in  the  same  directiou  Into 
R  yejy  fine  ajierture  of  eiit>,  in  another  direction  communicateB 
with  u  verticid  tube  exft-iidiiig  upwardi*,  opening  into  a  gliiss 
gphcre  (a  kind  of  heron  ball ),  for  the  reception  of  the  medicated 
flilicU,  and  ncariy  reaehtng  Us  apper  part.  The  air  receiver  and 
the  heron  boll  are  furnished  vith  stopcocks.  When  the  air 
VOL.  lu.  r 
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in  Ibe  reccirer  is  sitAiciently  compressed  and  the  stopcocks  are 
ftjxjned,  a  jMjrtioii  of  the  outat reaming  air  jKiurs  into  the 
vertipiU  tn\w  and  i)as«ie»i  in  an  npwaitl  direction  into  tlie  beroD 
ball,  immediately  lieigliteniiig  the  pressure  of  the  contained  air 
and  forcing  the  fluid  down  into  ttie  outflow  pii)e,wtipre  it  meets 
tlie  direct  current  of  air  and  is  immediately  driven  with  it 
through  the  exceedingly  t>mull  niK-rtun*  with  auch  violence  that- 
the  jet  of  water  is  trausfonned  into  u  cloud  of  fluid  dn^t.  By 
this  kind  of  pnlverisation  the  strongly  projected  cloud  is  mixe<t 
with  a  nnt.  altogether  immaterial  ijuantity  of  atniospheric  air, 
which  i*  conveyed  with  it  into  the  rfi(i|iinitory  organs  of  the 
patient,  a  mode  of  apjilication  which,  in  certain  cases,  may 
be  of  doubtful  value  or  count eriiidicated. 

(2)  B<-'rg»ou'8  hydroconiori,  constructed  nftt-T  a  design  of 
NfitfinHon,  at  last  provides  us  with  a  geniirally  avjiilnbli.-,  u-iuity 
trunsportablf,  and  chen]*  iubulatory  ^ppanitus,  which,  notwith- 
standing the  maay  crude  idcat;  and  the  construction  of 
numerous  forma  of  npjMimtue  diflfering  more  or  less  from 
one  another,  has  never  before  lieen  availahle. 

In  its  itimplest  form  the  hyilroconion  coDsiMs  of  two  glass 
tubes  connected  with  one  another  at  a  right  angle;  the  end» 
standing  opposite  to  oul*  another  are  cIta-wu  out  into  fine 
points,  and  their  capillnnr  api-rtures  so  placed  with  regard  to 
one  another  that  the  fim-r  aperture  of  the  vt^ical  tube  etandft 
in  front  of  the  axifl  of  the  filightly  wider  aiM>rture  of  the 
horiaontal  tube.  The  lower  end  of  the  vertical  tube  dtps  int« 
*  giasf  containing  the  fluid  to  be  pulveriBed,  a  ^^"^l^8  flaHk,  or 
8  medicine  phial,  Ac,  wliil«  thp  other  end  of  the  horizontal 
tube  commnnicateH  with  l>ell)iwK.  ^VKen  air  i»  forced  into 
the  horizontal  tube  by  means  of  the  bellown,  the  current,  as  it 
liasftes  over  the  capillary  orifice  of  the  vertical  tube,  draws  up  a 
jMirt  of  the  air  out  of  it,  thun  forming  a  vacuum,  which  causes 
the  fluid  at  once  to  rise  into  the  lower  end  of  the  tube,  tilt 
Jiuolly  it  reaches  the  orifice,  and  is  blown  by  the  current  of  air 
into  a  ftue  mist,  la  order  to  obtain  a  continuous  e^ual  stream 
it  is  better  to  use,  instead  of  the  simple  liellows,  an  indiarubber 
bellows  with  which  an  air  reservoir  i«  connected.  This  may 
be  worked  by  the  patient  himself,  or  better  by  an  assistant. 
Jlergson  at  fint  used  a  graduated  Wulfit  flask  for  the  reception 
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use; 


'«rf  tlie  medicated  flaiil,  in  one  neck  of  which  was  a  funnel  for 
filling  it,  in  the  niher  the  verticil  tube  of  iht;  Imlrm-onion.  It 
IB  Qcedlesa  to  tinv  tluit  any  other  vtrs&el  will  do  hs  well. 

Bt-rgson'fi  principle  of  uspimtton  and  pulvrrifiation  is  so 
nmplt,  prtctical,  and  inexpensive  tUnt  the  appfuatus  at  once 
won  the  widest  acceptance.  As  all  the  partjt  of  the  apixmitufi 
are  of  ^\asa  it  is  avuilaMe  for  every  kind  of  respirable  fluid,  and 
the  modemte  price  makys  it  pOBsilile  to  keep  several  supple- 
mentary tube*  at  hand,  in  case  one  gets  broken  or  stopiied  up. 
The  ori^'nal  instrument  of  Hergson  has  experienced  but  few 
modifications,  and  these  of  little  imjJoil-aTice. 

I<ewin  li«i  the  two  rectangular  tubes  made  of  metal  and 
ect«d  by  a  hinge,  so  that  they  fold  together  wheu  not  in 
Dse;  one  dip?  into  the  fluid  to  b<>  pulverised,  while  the  other 
Is  blown  into.  Everyone  knows  also  the  favourite  ™/jTt(*AiV 
wtUTMy  which  are  used  for  diffusing  perfiimes.  Wintrich  pro- 
longed the  tubes  into  a  beak-like  form,  toaduait  of  the^tulverisa- 
lion  of  the  fluid  in  the  mouth  of  the  patient. 

Kichnnlson's  apjuimtUH  for  the  pruduction of  local  auesttieBla 
is  founded  ixirtlv  on  ^latthicu's,  partly  on  ]iergsi>u*8  principle 

(fig.  6> 

A  moderately  wide,  slightly  bent  tube  is  fitted  at  one  end 
into  n  cork  which  closeH  hermetically  the  flaiik  that  contains  the 
Said  to  be  pulverised.  The  other  end  terminates  in  a  blunt 
point,  which  is  perforated  by  a  fine  aperture.  Jmit  above  the 
tork  the  tube  \%  connected  with  a  horizontal  branch,  which  com- 
municEttes  with  bellows.  A  long  tine  tube  is  fitted  in  the  axis  of 
\\w  maiu  tube,  so  that  at  one  end  it  roHcheH  down  to  the  bottom 
nf  the  lta.-*k,  uud  the  other  end,  drawn  out  to  an  equally  tine  poiat, 
tcrnuuatcs  immediately  behind  the  aperture  of  the  externol  tube. 
MHieu  by  means  of  the  bellows  air  is  pumped  into  the  hori- 
mtal  lube,  n  part  of  it  utreamR  downwiirdti,  pre)<?e»  upon  the 
fUTfaiw  of  the  daid,and  drives  it  into  the  long,  line  tube  in  the 
centre  of  the  firxt  one  ;  another  portion  of  the  air,  on  the  other 
hand,  immediately  forces  its  way  outwards  in  t.hes]»ace  between 
the  two  tabes,  and,  together  with  the  jet  of  fluid  ^itreaming 
of  the  inner  tube,  pours  through  the  capillary  npertiire  of 
outer  tubi'-  nnd  drives  it  into  a  fine  apray,  m  in  .Matfhieu's 
Bergaon'sapjtnnitus.     Tliere  is  of  course  uolhing  to  prevent 
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our  using;  medicated  solutions  which  can  be  eonvejed  by  inhala- 
tion to  the  surface  of  the  re«piratory  organs,  instead  of  «ther, 
cUloroform,  and  other  local  amcsthetics. 

3.  Siegle's  A'pparatua. 
In  tkia  apparatus  the  fiuid  is  aspivfl  ami  pulveriaed  hy 
sUum  instwd  of  by  covij.ve»eeit  ah;  as  iniHe  apparatm  already 
described. 


I 


I'm.  5. 

However  simple  and  |fractical  Bergson'a  o]»paratus  was, 
almost  completely  suiierseding  the  former  complicated  and 
expensive  one^,  it  yet  possessed  two  disagreeable  defects  \  one 
was  thai,  in  order  to  keej)  it  working,  the  bellows  had  to  be 
kept  constantly  in  motiun,  and  the  other,  which  also  ap])eared 
to  be  unavoidable  in  the  other  systems,  that  the  pulrerised  fluid 
liad  gtmemlly  to  be  inhaled  grt-atly  reduced  in  temperature,  8o 
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U»t  H  imdneed  ocmgbing  and  inflamnuitory  i>ytn]>toms,  etipcci- 
sOt  «ti«B  mued  with  coin]>re8sed  air.  BniDS  has  nttcmptMl  to 
■eet  the  first  inoonvAnience  hy  connecting  tlie  Bergton  hydro- 
eonioo  with  a  large  comprossjon  ptintp;  bat  this  deprivfti  the 
■ffHtstus  of  all  tt«  BimpUcity  and  chenpne^^  and  it  would  be 
•  qmatkai  vbether  Snles^Girons'  apparatus  or  LewinV  glass 
^Himtos  vUich  is  not  cttiuplicat  ed  by  the  act  ion  of  compretised 
air,  nu|>ht  not  be  preferable.  ^| 

Waldenburg  was  the  first  t«  find  a  practical  remedy  for  the  ^ 
dhivback  attached  to  the  other  nppftratu*,  viz.  that  of  the  low  , 
tflmfw-ntare  of  the  ]taIrerii)od  fluid,  by  passing  the  steam  <^^H 
int  water  from  a  retort  ihi'ough  the  drum,  and  so  producing  ^^ 
vaterr  mirt  ofrafficieDtly  high  tetnperatiu'e,  which  greatly  eii- 
lucvd  the  iDflaence  of  the  inedicainent  upon  the  re5pirat4»;y 
— roM  membraue  and  the  lungs. 
,  Bjr  »  happy  euggeition  Si^le  h&i  at  lost  fully  overcome  the 

Ktvo  deGciencie«  w  oft^n  oompl-iined  of,  nnd  devised  an  apparatus 
^K which  •urpOMM'^  all  previous  ones  hy  the  tiDenesBof  the  pulvcriEca- 
B  tioo,  by  its  autouialic,  continuous  action,  and  by  raising  (he 
^  palvrrived  mist  to  a  suitable  temjieratiire,  white  it  a  coKt  is  far 
ham  thma  thai  of  any  of  the  iuigcr  ap{inTTituii|irevio(uIy  in  use, 
wfak^  it  has  now  aJmoRt  wholly  HUp^r.^eil, 

Instead  of  using  comprRSKcd  air  by  means  of  hollows  to  set 
Bvpon'a  hydroconioii  into  activity,  .Siegle  tried  to  utilise  steam 
far  ihia  {>ur[iaM>,  m  na  to  ii«cure  cheap  and  contJnuoUi^  motive 
pTer,  vbile  «»  the  laune  time  the  heat  of  the  vapour  which 
w  developed  in  the  procew)  could  ttielfbe  tamed  to  account. 
Sm^Ic'i  api»initn«  (fig.  C)  consicled  in  its  original  form 
fe  nmple  glua  flask,  tested  to  bear  the  pn-snu-e  of  two 
iCTPS,  cJoAcd  by  a  tight  doably  i»erforalcd  cork,  in  which 
^m  ftnrt  iuM-rtt^d  thr  horizoiilal  tut>e  of  a  BergHon'x  glan 
hyiimcwDHtn,  bi'nt  vertically  downwards  for  this  purpose,  and 
iWioae  orCnlbirdeaiiVthcmto-baromcters  for  determining  the 
DaipanKDrF  ami  pr«uurt>.  The  flask,  which  wu^  nfterwiirds 
wylsm!  b}'  a  metal  boili!r,  was  eocloeed  within  a  liu  case,  and 
IMhI  by  H  cjiirit  Uinp  with  a  screw  arrangement  for  the  accu- 
^  tt  iMfuhtLHto  of  the  tliime^  Projcciiug  from  the  outside  of 
^■kt  tio  c*M>  woM  a  Hat  plate  on  which  was  phu^ed  a  glass  filled 
^^■^  medicmLrfl  fluid,  Joto  which  the  vertical  tube  of  Bet;g9o&'a 
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ti/drocouion  di|i))ed.  The  glass  Bask  or  the  boiler  of  tbe 
n]>i:inratUK  is  Iialf  fill«<t  with  pure  water,  o^  free  ftoia  calcareous 
siiltfl  as  possible  (dijrtilled  or  rain  water  is  the  best),  in  order  to 
prevent  ns  much  a*  ]K)»«ible  tlie  depfwit  of  b.iiler  cm«  on  the 
valli.  Tbe  aspiration  and  pulverisation  of  the  fluid  tnkea  place 
as  soon  as  tlie  pressure  of  half  »ii  atmofipliera  te  readied,  which 
lit  indicated  hy  llie  cjjiher  2  and  in  accou][mn(ed  u-iiU  a  {jecuUar 


iri».«. 

hiitsing  sound.  We  can  see,  as  tlie  vajiour  pours  out  <^  the 
horizontal  tube  for  come  Kecondii,  how  iIk*  Huid  licginiito  riifein 
the  vertical  tube,  till  it  reachcB  the  capillary  aperture  and  is  at 
once  driven  into  the  finest  spray.  The  coarsenesa  or  finene«B 
of  the  pulverisation  of  the  fluid,  and  the  rapidity  with  which 
the  glass  is  emptied,  dt-peod  uu  the  sbse  of  thciipcrturo  of  exit 
and  the  tension  of  the  va|>our, 

Soon  a  variety  of  iiptmratus  waij  constructed  on  the  (irinciple 
of  Sieglc's  and  Ber^son's,  eonie  of  which  were  only  slight 
modi  Gent  innii  nf  the  original  a]i])anitus,  and  diftered  either  as  to 
the  jubstauce  of  which  tlie  boiler  was  constructe-d,  whether  of 
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glass,  bnuis,  or  tin ;  or  ns  to  that,  of  the  imlverising  tubes,  of 
vluch  either  both  or  only  tJie  steam  pipe  wiw  mniie  of  metal, 
generally  bra.'^  ;  or  as  to  the  nature  of  the  aperture  or  the  kind 
of  case  in  which  the  boiler  was  enclosed,  also  aj<  t«  the  Mtuutiuu 
and  ibrm  of  the  tubes  and  the  nature  of  the  precautifiniiry 
arronpeinenls,  whether  spring  valve,  spherical  valve,  i|uick- 
ailver  iiiiiitometer,  &c.  Ho  numerous  are  the  apjtiiratus  that 
have  been  devised  that  it  is  intpoK^i  ble  to  descri  be  t-he 
individual  moditications  (by  Lewin,  Buruw,  B.  Friinkel,  £c.), 
hut  I  hey  vary  jfreiitly  in  ijuality,  as  speculative  iuduBtry  ha.s 
takeu  u  lively  shan!  in  the  buidti(-»i,  tto  ttmt  nuitabty  c(in»truct«<l 
and  dnmblc  appnmtus  nre  after  all  not  very  eaiuly  obtained. 


Steam  Ihilv*ri»inff  Apjxiralua  of  Improved  Conetruetion. 

TTie  vftrions  apparatus  now  offered  by  the  trade,  which  are 
eoostrocted  on  ^'iegle's  principle,  and  are  partly  simpliSeationx, 
partly  iinprovenieDt«  of  the  origimU  apparatus,  are  not  only  of 
tery  mitM|ua1  i-alue,  bat  M>m«  of  them  are  aot  unattended  with 
danger  even  in  the  basdii  of  careful  patient*,  as  I  have  6v6  time* 
vitne«6ed  explosiooj,  and  sometimes  severe  scaldingi,  remit 
bom  than  cfaeap  and  ill-construeted  macfainea.  According  to 
ay  experience  (extending  over  seventeen  yeaia  or  tberrabouttf, 
dnriog  which  this  Bpi«Tata<i  faa«  been  in  vogue),  it  ia  neceiuiy 
that  we  aboold  look  carefully  to  their  construction,  and  il  in  by 
DO  nieaas  a  maHT  of  indiCTrrencc  as  to  what  material  they  are 
aside  of,  whether  they  are  of  one  dupe  at  another,  and  what 
bu  been  done  to  enmre  their  safety.' 

Tlie  reserrotr  of  the  aii^nratmi  hi  whidi  the  >t«am  ia  gene- 
raled  mo^  be  a  weU-made  metal  boiler,  not  too  noall,  to  thai,  the 

^rpf«»«  J— "  *^  fc*T*  '"  »<-tivi*y  frir  »  ■tiflii'i^nrtly  tig  tirm.,  — wi 

lo  avoid  an/ c*ca{«  of  the  water  from  the  steam  pipe  in  case  of 
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over-filling.  It  is  a  matter  of  no  consequence  whether  th 
IK  of  briiHs  or  Uu,  if  only  the  jmrli*  are  well  soldered  iogf 
Till*  Ixiiler  in  my  apiKiratua  (fig.  7)  holds  200  gr. 
and  is  filled  half  full  of  water.  Kor  the  avoidance  of 
sionB,  eepecially  when  the  aperture  of  exit  of  the 
pi]'>e  is  stopped  u|i,  a  iduiiile,  ueU-made  vtilve,  whose  t 
ability  ean  easily  he  tested  before  each  employment* 
apparatus,  in  indisjienwihly  ucL-esaary.     In    my  ap(janis 


.^"^ 
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aperture  of  the  valve  is  closed  by  a  steel  spring  about  firt 
metreg  long  aud  one  centimetre  broad,  whieli  is  fastened 
vice  by  meauB  of  an  accnrately  fitting  niL-twl  piu.  By  m 
a  "woDdfH  button  covering  the  ntetat  pin  the  valve  can  bt 
opcnrd  and  exnminefl.  Wlieu  the  sjiring  gets  nut  of  < 
is  taken  out  of  the  vice,  uuscrewed  from  the  metal  pin,  i 
placed  by  a  new  one. 

■  To  Yt'  obtolDeil  of  Melzolci  and  Co,  So.  8  Kaafinger  Slrftiwi>,  Stimi 
10  uiiirtot.  McxsTB,  Squint,  olioJiii«t8,  Oxford  sln'iM,  hove,  At  my  rctj^i 
ported  wmc  of  Oorlcl'*  impioTCLl  apptu-aKui.— Tr. 
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*nte  tnbe?,  in  which  the  flnid  is  pulverised,  both  the  hoi 
SOBlal  one,  vhich  conveTS  the  i»teAm,  and  the  vertical  aspiiatory 
«•»,  mtift  be  made  of  gWo,  il<  alfto  the  tittle  bent  arm   which 
«aiiBect«  them,  so  that  various  choniicnl  I1nid!i,  e:!ipeciiUly  whi-  — 
tnu  of  HMtftUic  salts,  such  as  nitnte  of  silver,  chloride  of  iroDjf 
tB^VDMX  not  come  into  contai?t  vith  uietal  and  imdej'go  de- 
««aBposition  and  cons<n]Uent  coutmuiuatiou.     The  apertures  of   , 
eiit  of  these  tube*  also  require  great  attention,  the  oue  for  thflM 
TspooTf  and  especially  that  for  the  aspired  fluid,     llie  size  of 
tb«*e  aitpTturee  has  a  direct  influence  on  the  size  of  the  6uid 
farOdPs  and    the  deforce   of    tempemture ;  the  narrower  tha 
a|istare,   tbe  finer  will  be  the  spniy,  hut  also  (he  lover  it« 
•aRpomttir^.     So  alsti  the  tiize  of  the  outflnn-  aperture  aud  tha^ 
taeBes*  of  the  pulmrisatJon  influence  the  qiiantitv  of  the  sprajfl 
vhich  i»  obtained,  and  which  is  the  more  abundant  the  larger 
»  tbe  outflow  aitertiue.     I  u»e  three  kinds  of  tubes,  one  with. 
itw  aame  narrcpv  apertures  that  Siegle  devised,  which  geaerata, 
■  a^her  cool,  exceedingly  line  spray,  admirably  calculated  foi 
pnMmtion  into  tlie  linni   terminations  of  the  bronchi  and  th 
ur  e^lUf  but  eompoiutively  utiatl  in  qtiaulity.    The  eecond, 
*wy    eouv**Qienr   form  with  somewliat   larger  aperture,  yields, 
«fam  [ireCty  tttuagly  heated,  large  quantities  of  also  a  fine  spray, 
vKiefa  u    capaMe  of  co])ir)ui<Iy  irrigating  the  pharynx,  laryux, 
Tnrhr*.  an-l  bronchi  with  fluid,  and  even  of  i>enetrating  into  the 
iirerll«.      In  tubes  with  still  larger  airertuj-e,  and  with  highly 
^t»-«1    •t««lii,  a   somewhat   coarse   pulveiisatiou  is  obtained, 
«Ucb  e&&,  UovDver,  be  ndmntageouiily  ntilised  m  a  phar^mgeal^ 
hmA^  to  irrigate  the  atfected  parts  of  the  mueous  membi-ane' 
vtdk  lBi;g«'  qaantitieK  of  fluid  and  with  forcible  impuW,  and 
vtoeb  tn  Mttne  extent  hag  the  same  advantage  as  tho»e  claimed 
W  Ualthieu's  and  Bergwm's  np]ianitus. 

T"  oonoect  the  tul>cs  with   the  boiler,  the  posterior  [lart 
IW  boriviotal   stenm  pi])«  ie  bent  downwards  nl  a  right  ang 
ai  fttfd  bemietically  into  a  caoutchouc  plug,  beyond  vhich 
tokMm*  end  projoctn  3  to  4  mm,;  a  metallic  covering  sen'es 
*sKnm  it  Jntn  I  be  sotnewlial  wide  a|ierturc  of  the  boiler, 

tbe  btinl  inwTtion  of  the  tab«  into  the  t»iler,  such  a«  ia 
«« in  the  srrutll  low.priced  apparatus,  in  which  the  horisuntal 
Vk  am|ilr  |ttwe«  thrai^h  a  cork  stopjwr  or  oioutchouc  plug. 
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nnd  t1i«  latter  is  stuck  into  a  coiTeHjmidiug  apetture  of  the 
boiler,  is  utterly  to  be  condemned.*  If  Mtimll  juiriiclea  of  the 
cork  or  caoutchouc  istopprr  Iinve  ccmie  off  and  ln-tn  carried  bjr 
the  etcam  or  b;y  tiuy  otlkcr  meanit  into  the  tubi:,  tWy  villi  nhon 
the  apiifuratUB  is  set  going,  be  drawn  into  th«  upwture  of  exit 
nnrl  Htop  it  up.  In  tlit^  cas*?  »  audden,  abrupt  iut^^rrnptiou 
occurs  in  the  pulvfriaatioii,  and  th«  nest  moment  Ihe  «trV, 
tf^ether  with  the  gksH  tube  and  a  rush  uf  condensed  vapour 
nnd  boiling  watttr.  aru  drivt-n  into  the  facp,  mouth,  and  tlunout 
of  the  i^wttient,  wiiicii,  if  the  apiiaratus  is  too  near,  will  be 
scalded,  I  liavc  throe  time*  si'i;n  duch  an  accident.  Rut  when 
the  ]>ii»e  conveying  the  steam  beuds*  down  vertitally  into  the 
boiler,  then,  even  if  the  valve  does  not  act  or  if  there  ia  nose, 
the  glass  tube  in  (dimply  prujectwl  upwartU  together  with  a  rush 
of  wiitiT  and  ^leaiu,  without  the  smallest  injury  to  the  ]>atient. 
fjevend  such  cases  have  come  within  my  experience,  in  two  of 
which  the  appai*iitu8  was  comph-tely  shattered  to  pieces. 

A  useful  piartical  iiddition  to  this  apjKinitHS  is  a  cylindrical 
glass  tube  3-4  ci^ntimetre-i  wide,  and  about  10-15  centimetres 
long,  with  a  wide  fiinnel-sha]jed  ojiening  and  a  narrow  outlet ; 
this  U  ]»laced  in  front  of  the  outlet  aperture  of  the  etcam  pipe 
by  mfiiiKt  of  a  support,  and  van  easily  be  removed  in  cose  of 
need.  As  the  spray  at  it*  exit  assumes  a  conical  form,  the  apex 
being  at  the  outlet  aperture  and  the  base  rapidly  videniug,  the 
constitUL'ut  imrticluK  diverging  farther  ami  farther  from  one 
another,  aud  becoming  more  and  more  freely  mixed  with  air, 
it  10  geuenUly  a  decided  advantage  to  be  able  to  concentistc 
the  epiay  by  Guch  au  arraugcmcat.  Some  of  the  sj>ray  oS 
course  precipitates  it«elf  in  the  form  of  fluid  drops  upon  the 
the  walls  of  the  tiibe,  but  tb*  eunical  mass  of  s]»ray  ia  made  to 
assume  Bomewhat  uf  a  cylindrical  form,  aud  thus  its  tendency 
to  niptd  dispersion  is  diminished.  The  pulverised  fluid  can 
thus  lie  conveyed  directly  into  the  mouth  of  the  patient,  and  if 
he  takes  the  end  of  the  cylinder  in  his  mouth  the  gpray  can 
be  conducted  directly  to  the  parts  affected  at  a  tolerabty  high 
empcrature  (up  to  4t)''-45°  C),  whereasi,  on  tlie  other  hand, 

•  Svmbor*  of  "tiiaui  «|'riv  [iroOnccr*  '  of  tho  cbe&p  ooiuinicliDn  tbu 
MMdi-niDL-d  by  Ocritl  nrc  »iippli«l  by  chcmiati  ia  tills  counirj'.  and  ft  ma 
Wttli  nich  on  ono  tlmt  Uw  accidrni  hnppittioci  1  bmn  nlnm^?  nwnltoiwd.— Ta. 
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otBing  to  the  more  cylindrical  form  which  the  denser  concen- 
trated mirt  18  made  to  aseiime,  it  can  bo  itiluiliid  at  somewhat 
greater  distance,  ;ind  tlnTefori*  at   a  lower  teiuiiuniture,  than 
when  thi»  plan  is  not  adopted.     The  collectiou  and  coiicentra- 
tion  of  tJie    ftpray  may  be  made  xtill  mtirt;  complete  by  increnit- 
ing  the  width  uf  thi:  fumiel-sluipttl  end  of  the  tubf,  which  hiis 
tiie  further  recomuieudiition  of  pr»t(-cting  the  jiatient's  face 
from  an  anwelcomo  shorer  of  the  medicated  spray.    The  glusa 
eylinder  may  either  be  fastent-d  to  the  apjuiratiu)  by  a  Bupi^rt, 
or  Uie  patient,  especially  if  he  is  obliged  to  remain  in  bed,  can 
take  it  freely  into  his  mouth,  while  ».  eareful  attendant  keeps 
the  apiwmtuH  at  a  Kuilable  distance',  and  in  the  right  direction 
in  front  of  tliu  funnel-shaped  aperture.     'I'hc  flnid  that  con- 
denaea  in  the  cylinder  and  flows  out  of  it  is  either  collected 
again  in  a  vessel  phiced  undvinealli,  or  the  vestwl  containing 
the  medicine  in  separated  by  a  piurlition  into  Ivf-o  porta,  one  of 
which  oontainfi  the  solution  to  lie  pulverised,  vhile  the  other 
teeeivea  the  overflow  from  the  eylindor.     If  we  want  as  nearly 
aa  possible  the  whole  ni&iis  of  the  spray  to  be  inlinled,  we  mtixt 
do  away  with  this  cylinder  and  bring  the  apparatus  clo«e  in 
ftoot  of  t  he  widely  opened  mouth  ()f  the  ]>atient,  whose  oral 
ad  pharyngeal   ciivlties    through    their  funnel-like  dilatation 
offw  the  most  favourable  condilion  for  the  entrance  and  the 
■fpiratioD  of  the  pulverisetl  tluid.     My  upparatu.-«  hao  a  mov- 
ible  support  for  the  cylinder,  working  up  and  down  by  means 
of  a  M*rew. 

The  boiler  with  the  pulveri!;ing  tube  inhould  bo  enveloped 
in  a  metal  ca*e,  or  rather  filiould  l»e  eupjiorled  in  a  metal  tube 
of  »heet  iron  or  brass,  which 'in  fastened  to  ii  somewhat  heavy 
metal  plate,  and  \ms  an  opening  low  down  through  which  the 
f^iirit  lamp  can  be  introduced  under  the  boiler.  To  the  upper 
end  of  the  tobe  on  one  side  a  metal  plate  is  fitted,  upon  which 
tb«  glaaa  with  (he  Suid  to  be  pulverised  is  placed,  while  on  the 
«tber  side  a  wooden  haudte  i»  scri-'Wfd  on,  to  hold  the  app;iratus 
■oQTenwntly  during  inholations,  especially  if  the  patient  is 
nbtiged  to  lie  in  bed,  and  tu  enabli>  it  lo  be  carried  iibout. 
Such  B  roo(nl  cose  for  the  roeeption  of  the  boiler  is  always 
[nlenible  lo  the  trimxl  so  commonly  used,  as  there  is  much 
lew  damger  of  the  apiuimtux  totting  fire  to  anything  than  when 
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the  spirit  lamp  is  iini»rotect«l  under  llie  boUer,  and  tlie  flame, 
which  for  the  most  luirt  playd  all  niuud  it,  is  much  more  apt  to 
anav  into  cnntact  witli  combustiblr  nbjecti',  cBpeciallj  in  tlic 
vicinity  of  the  hcd.  Thi^i  protection  will  be  still  iucreaecd  if 
there  is  a  dt^pression  in  the  bottom  of  the  metal  case  into  which 
the  tipirit  liiiii[)  6t»i,  6u  that  it  cannot  ^lip  about  or  be  overturned. 
A  iu<;tal  case  aiso  relainH  the  heat  better,  and  the  flpjiaralus  is 
more  rapidly  heated. 

Colkrdeau'a  thcrmo-bBrom*t<;r,wliicIi  Siegle  attached  to  hi« 
ap|ianitua,  docn  not  appear  to  me  of  imnunonot  necessity,  a» 
safety  ie  xufficiently  npcured  by  the  %'alve,  which  must  in  no 
case  be  dispensed  with  ;  the  use  of  the  thermo-barometer  is  also 
attended  with  this  drawback,  that  the  patient  hae  to  direct  his 
attention  to  the  rise  aud  fall  of  the  fine  eolmuu  of  mercury, 
and  cannot  therefore  jmrsue  the  inhalation  with  the  desJmble 
calmneiM.  But  where  it  is  of  Mcieutific  int«'rest  during  llie  in- 
hulaliou  to  ohserve  at  the  tiame  time  the  tempemturc  of  the 
vapours  employed  and  to  read  off  their  tension,  or  when  we 
want  to  avoid  too  high  a.  teinpiTtilitre,  and  to  use  only  the 
tension  of  the  \'aiK}ur  which  is  necessary  for  pulverisation,  it  h 
needful  to  nffil  such  an  instnmient  to  tbe  apparatas.  For  this 
])urpo8e  we  need  only  use  a  doubly  perfornted  caoutchouc 
stopper,  and  have  a  somewhat  larijt-r  upper  aperture  in  the 
metal  wi«e  into  wliicU  it  fits  aiirl  by  which  it  is  screwed  on  to 
the  boiler.  The  deBceudiug  limb  of  the  steaui  pijje  will  then 
jasa  tlirough  one  oi>ening  of  the  ciumtchouc  Mtop)>er  and  the 
Colliirdctiu'e  thfmio-barrmictirr  thrniiyli  tin;  otlit-r.  Where  cx- 
peuee  is  no  object  and  the  iippiirntnt)  u  in  int^-Uigcnt  hands,  a 
thenoo-bnromcter  may  be  included  iu  it«  construction. 

The  modifiL'atiour)  of  which  wc?  have  b-|H>keu  in  the  constmc- 
tJou  of  Siegle's  appamtue  have  uul  arisen  out  of  theoretical 
considerutiuns,  but  from  pmctical  uecesNity;  and  they  most 
atwiiy»  be  kcjit  in  view  in  llic  choice  of  an  ap{«anLtus,  if  we 
desire  a  thoroughly  efficient  one.  Tht;y  have,  one  or  other  of 
theui,  been  generally  rccognii'ed  hy  the  authura  of  tlic  various 
ftpparatufl  as  necessary,  and  adopted  Ij]  pmctiee. 

As  most  patients  require  more  than  one  or  two  applications 
of  the  inhalations  in  the  day,  aud  as  they  are  not  alwayi<  able 
to  leave  their  room  or  bed,  it  is  better  that  the  patient  should 
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imenre  an  appantuii  for  hiraself,  mtber  than  attend  epccml 
jnhalatioo  chambers  for  the  purjiose,  wbieh, except  in  health^ 
naart>  lor  the  appliration  of  ejiecial  remedieK,  ilj<>  oft<>a  not 
mD  looked  after.  TLe  price  of  the  ajipamtuji  U  ni>w  so  nnjderate 
diat  ereryone,  eren  tboae  with  -VKTy  HnwU  mcnm,  can  procure 
a  •erriceftble  appftnfau,  and  irhen  he  hiu  ceaaed  to  use  it  caa 
it  on  to  others. 
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btrPBHEKCCS   IS   THE  WORKISrt   OF  THE  DIFFERENT  APPARATUS 
AM)  TIIEIR  ntlUCATlOKS, 

a,  Di^rrtmces. 

Aooordiog  to  the  difTrrenres  in  inechnnical  principle  uiwa 

vhicb  the  coD5tx%ictioa  of  the  diSereat  aptaratus  is  based,  so 

tfaeir  KpLere  of  action  nill  differ,  aud  their  thempeutic  tfiTc-ct 

^  win  Iw-  influenced  by  distinct  phvait-al  differences. 

H        These  differences  coDiutit  in  the  nature  of  the  movement 

VinpreaaeU   on    the    seveml  particleii  and    the   t«niperatur«  at 

Bwld^   th«  flpray  is  produced.     The  fir»t  difference,  vhich  un- 

Btir^ly  dr-tennin«s  the  manner  in  which  the  fluid  U  introdaced 

~b»to  the  rtaitimtory  orgniw,  dfiM--nd»  on  the  motive  power  by 

vtuch  the  different  pulreri^iug  nppuRitui'  are  net  in  nciivity, 

tUdi  f  tt  the  second,  the  tempemture,  in  not  only  dependent  on 

this,  bat  al{K>  on  the  nppmsiiontiun  of  tiie  tem]H.'mt.ure  of  the 

4|mT  to  that  of  (he  sumrumling  uJr,  oA  well  as  on  the  refrige- 

tatian   which  it   nndergoes  from  the  expiinsion  of  the  aqueous 

vapour  nf  the  oomprened  air. 

1.   In  the  appanita«  in  which  the  puWerisation  depends  on 

tlv  ptoj«ction  of  a  jet  of  ttuid  ajpunst  a  solid  |>hite,  such  as  tliat 

W  SalcA-Giroos,  the  ]iulrrriF4-d  particles  flow  out  of  the  drum, 

^  «ttb  only  a  very  alight  impetus  onwards,  and  (end  lx>  sink  slowly 

Bt»the  ground;  they  arv  easily  carried  awiiy  by  the  air  in  the 

tjnn  of  dflirato  rimidlets,  and  follow  the  inspiratory  eurrent,  by 

vtueb  they  may  be  completely  drawn  in  with  the  air  in  which 

llwj  Buat.     Whilr  a  relattrely  large  quantity  of  this  inhaled 

miat  is  depoeited  in  the  pharjmx  and  hirynx,  yet  a  considerable 

i        fVkBtity  penetrate*  Juto  the  Cnu-bea  and  the  bronchi,  and  a 

j^       lart  ovra  into  the  6ual  ramificiittuu^t  of  the  air  paaaages,  no 

Itai  by  the  lue  of  this  ap[uiratit8  a  direct  influence  can  be 
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exerted  both  od  diseases  of  the  more  superficial  and  those  of 
the  deejwr  parts  of  the  re»piratoi-y  tract. 

The  temperature  of  the  spray  itself  is  ot  the  snme  time 
es^eDtinlly  dependent  on  the  tpinpemiiire  of  the  fluid  ein- 
jiloyed,  and  on  that  of  the  rarroitnding  air.  If  the  former  \% 
only  a  little  lower  than  the  latter,  the  spray  prodiiced  is  only 
sUghtW  cooler  than  the  eunoundiiig  atmosphere.  If  the  finid 
hfts  been  first  heated,  the  teinptraturc  of  the  cpray  will  be 
nbovc  thnt  fi  the  nir,  but  yet  the  temperature  will  be  lower 
than  thiit  of  the  Huid.  Finnlly,  the  temperature  of  the  spmy 
niny  also  be  eoosidembly  reduced  by  refrigeration  of  the  fluid, 
ami  if  (be  temperature  of  the  fluid  appronches  freezing  point 
the  temperature  of  tie  spray  will  be  about  half  of  that  of  th*? 
room.  The  mnge  of  temperature,  theu,  is  very  considerable, 
and  may  vary  bttTrccn  about  !>"  i\w\  30*  (\,  according  to  the 
teoippniturt:  of  the  Huid  and  of  the  atniojiphere. 

2,  Tfae^o  conditione  are  loss  amenable  to  control  wheo  an 
appamtus  like  Matthieu  au<l  Bergsou'a  is  employed,  in  vhich 
the  pulveriaatinn  is  effected  by  mixture  of  the  fluid  with  an 
outflowing  current  of  compressed  air.  The  propulsive  power  of 
this  current  imparts  to  the  aquenuR  particles  such  a  momentum, 
Horrounding  tlieni  and  carrj'ing  thera  lAoXig,  that  they  are 
scarcely  at  all  diverted  from  their  course  by  the  inspiratory 
efTort  of  u  lung  which  may  be  in  great  |vtrt  diseased,  vrheraut 
in  Salew-Girons'  apparatus  the  independent  movement  given  to 
the  particles  of  pulverised  fluid  can  be  overcome  by  the  inspi- 
ratory power  of  the  luIlg!i^  and  the  )iprHy  follows  the  inspiratory 
current  entirely;  but  in  tbene  np]inratus  the  resultant  of  the 
impelling  force  of  the  appamtUM  niid  of  the  inspiratory  fmve  of 
the  lungs  is  fsseiitiHlly  fisp<i  by  the  former  only.  If  the  spray 
be  inhaled  nuir  lis  point  »f  prmluctinn,  where  It  ia  dense  and 
Htreamingout  under  n  considerable  force  and  perfectly  horizontal 
in  direction,  the  particle?  of  fluid  wilt  almost  all  strike  againal 
the  Uning  of  the  mouth  and  pharynx,  and  very  little  will  be 
diTerted  oat  of  the  strong  current  of  compressed  air  into  the 
deeper  respiratory  passages.  However,  both  by  condensation 
and  impact  a  fine  steamy  mi*t,  thornnghly  and  equally  mixed 
with  the  atmospheric  air,  will  be  fonned.  which  is  capable  of 
penetrating  with  the  inspired  air  into  the  deeper  parts.     More> 
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over,  from  the  little  drops  which  colieet  in  the  pharynx  more 
or  leis  Snifl  will  flow  down  into  the  larvnx,  and  moisten  tts 
moooas  momhrnne. 

Thus  the  !ip[iaratu!i  consLnicted  on  the  principle  of 
Mutthiea  and  B^rgson  turt  rather  ah  in^tiiCHatorfl,  mo«t  of  the 
fluid  oomiog  into  conlact  only  with  the  tipper  parte  of  the  re- 
spiratory tract,  the  mouth  and  phaiynx,  less  with  the  larynx 
and  thu  tnu-'htrt,  while  vompnnitively  only  a  very  small  )>ortioQ 
of  the  pulverised  fluid  penetrates  into  the  bwnohi  and  the 
lungs,  ilorcover,  the  violent  impnct  of  the  compressed  air 
may,  in  sensitive  persons,  cause  some  moehanical  irritation  in 
the  glottis,  hringing  on  coughing  autl  ix  sensation  of  dyspncea  in 
patients  who  suffer  from  shortness  of  breath- 

Wjth  regard  to  the  teraperaturR  of  fliR  spray,  it  is  also 
great ly  influenced  by  the  s(ri;tim  of  rompressed  air,  and,  atcrtrd- 
ing  to  the  ezperimenti?  of  Demarquay  and  Poggiale,  with  which 
OiD«e  of  Wakleaburg  agree,  it  is  several,  perhaps  3,  degrees  cooler 
than  that  of  the  snrronnding  air,ev«^n  when  the  fluid  employed 
is  very  hot.  This  is  due  to  the  amldpn  expjinnion  of  the  con- 
deoeed  air,  abstracting  heat  (whieh  becoitiea  ]at<?nt)  from  the 
Wter  in  contaet  with  it.  Tlie  temperaturie  of  the  pulverised 
fltiid  w  therefore  limited  to  a  very  narrow  range,  and  within 
tbeae  few  degrees  it  Heems  either  cool  or  cold. 

3.  The  npi>aratU9  which  ar^  worked  by  means  of  steam 
pceoent  the  ino^t  fa\'ourable  conditiont)  for  the  formation  and 
the  penetration  of  the  fluid  dust  into  the  air  passages,  for  not 
only  do  they  reduce  the  medieiusil  fiuiila  inloan  exceedingly  fine 
ptnrder,  but  the  steam  also  cuinbiues  with  a  part  of  the  pulver- 
ised fluid  and  forms  with  it  a  kiud  of  mist,  which,  nn  account 
of  it*  elaeticitr,  can  [wnetrate  even  through  long  and  narrow 
tabe«. 

And  while  the  spray  produced  by  the  other  apisiratus 
deposits  it«clf  for  the  most  paii  upon  Ihw  walls  of  the  upper 
lir  posaagef,  especially  the  mouth  and  plintynx,  or  at  most 
reaches  the  lonnix,  with  these  abondant  quantities  of  the 
miiinTB  of  st«am  and  pulverised  fluid  jK-netratG  down  into  the 
tndiea  nn<l  the  Jitrge  bronchi, and  at  hist  reiurb  the  6nestnuni- 
iaUoiiB  of  the  bronchi  atid  the  air  eelU. 

The  tvm|>crature  of  the  spniy  when  it  is  produced  by  steam 
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is  considerably  higher  than  that  of  the  surrounding  air,  nod, 
on  account  of  its  wlight  <leiisitj,  it  docs  not  fall  to  th«  ordinary 
tempemture  of  the  room  till  at  a  greater  diatance  from  it»  point 
of  production  than  ap|M?!U's  desirable  for  inhahition.  If  a  short 
cylinder  is  connected  with  the  pulveriiiing  tube,  and  if  the 
patient  keepH  the  frcir  ^.\v\  of  it  in  his  mouth,  h  temperature  as 
high  as  40°  to  45°  C.  can  be  attiined  in  the  oral  cavity.  At  a 
distance  of  5  to  10  or  15  centimetreft  from  the  aperture  of  exit 
the  temperature  etill  niaintaine  a  lieight  of  36°  or  35'  to  20°  C. 
when  the  ordinary  temperature  of  the  room  is  15*.  Si^le, 
whoso  apparatus  possesses  eiceedingly  Hmall  ajwrtures  of  eiit, 
and  ther«?forc  generates  less  fluid  dust  than  tho»ie  of  raoro  recent 
construction,  gives  tower  figures,  and  the  temiierature  with  his 
apparatuK  ranges  from  15'  to  20°  C.  for  the  ordinary  distance. 

From  the  physical  differences  which  thus  obtain  in  the 
different  uppamtus  for  thu  pulverisation  of  fluids,  distinct 
principles  imiy  be  deduced  for  their  application,  according  to 
tie  nature  and  the  seat  of  the  disease  in  the  respiratory  tract. 

Although  .Salesis-Girons'  apparatus,  by  the  extent  of  its 
applicability,  by  the  penetrating  ca[>acit}'  of  the  spniy  it  pro- 
duecB,  and  also  becausi*  of  itii  great  range  of  ti^mpeniture,  may 
be  ustd  in  the  greater  number  of  dit>eases  of  the  respiratory 
organs,  yet  the  apparatus  constructed  on  his  principle  are  now 
quite  superseded  and  displaced  by  Siegle's  apparatus,  which  Im 
not  only  equiilly  valuable,  but  in  many  ways  acta  mure  favour- 
ably and  i»  far  less  expensive. 

Thus  in  the  treatment  of  dieeftses  of  the  respiratory  organs 
by  the  inhalation  of  meilicinal  fluid*  there  are  two  kinds  of 
apimratus  euiployed  of  which  wo  must  take  accoiuit:  in  ouothe 
spray  in  produced  al  a  somewliat  low  temperature  and  is  mixed 
with  comprewseil  air  ;  iu  the  other  it  is  pn>duced  by  steam  and 
at  a  higher  tcraperatnre.  In  Helecting  one  of  (he»e  aj^ieratus 
we  must  remembor  that  the  extent  of  it«  application  depends 
Upon  ltd  mode  of  action. 

h.  Indimtions. 

J.  For  the  use  of  the  apparatus  in  which  the  spray  is  geuc- 
tied  by  admixture  of  the  fluid  with  aotream  of  compressod  air. 
Onlj;  in  a  limited  number  of  diseases,  chiefly  of  the  mouth 
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nnd  |)har}'ux,  a  few  liffections  of  tJie  birynx,  and  still  fewer  of 
the  trachea,  and  bronohi,  shoald  these  apparatuii  be  preferred  to 
those  constructed  on  Stegle's  princiiile. 

To  this  category  we  would   refer  especially  erythematous 
^H  le^  ^nerally  phlegmonouD  in flnmciatioDs  in  their  initial 
^Hge,  when  accompanied  by  a  Hen^tiuu  of  heat,  dryness  and 
HEiing  in  the  throat  (augiua,  pharyngitii^,  &c.)f  as  veil  as 
ehronie  pharyngeal  ami  laryngeal  pjitarrlis,  when  accmnpanied 
also  with  n  Hpnue  of  heat  and  dryness  ;  in  snrh  cnsett  I  lie  remedy 
lets  more  like  a  cold  douche,  and  it  at  once  felt  by  the  {latient 
\%  cooling  H&d  aa  atleriating  irritation.     In  haemorrhages  also, 
whether  proceeding  from  the  upper  or  fi'om  rhe  deeper  jiarts  of 
the  reepiratory  tract,  cold  generally  produces  a  ^vourable  effect 
and  is  tuually  well  borne.    But  u  rcguJiu-  and  umiitvrrupted 
working  of  the  bellows  and  a  aufficiently  fine  pulverisation  of 
the   fluid  ore  indispensable  conditions  for  their  application. 
Waklenburg  prefers  tlieao  to  the  steam  apparatus  in  cases  of 
pulmonan.'  hivmorrhage,  but  I  have  never  witnessed  any  in- 
jurious results  from  the  latter  when  they  are  judiciously  used; 
when  the  s[Hny  i»  not  inlialed  too  nt^ar  and  at  loo  high  a  tem- 
penture.     On  the  other  hand,  the  cooler  spray  of  the  Bergson 
sjqnratast  if  it  reachee  the  bronohi,  at  once  acquires  the  teni- 
poature  of  the  air  there  and  no  longer  exerts  any  jnfluenee  by 
lU  low  temperature. 

2.  Apparatus  in  which  the  <ltii<l  isi  pnlvprisei)  by  steam. 
The  steam  pulverising  apparatus  is  exteniiively  employed  in 
the  treatment  of  diiieaj*es  of  the  reBpiiatory  organs,  on  account 
tA  the  greauo-  abuadauce  and  fiuenest)  uf  the  spray  and  it« 
anAhing  warm  temperature. 

In  almost  all  ucut«:  and  subacute  catarrhal  processes,  in 
chronic  catarrhs  and  their  acute  exacerbations,  in  croup  and 
diphtberia,  in  most  cases  of  phthisis,  and  in  emphysematous 
pBti«nt«,  who  fre<juently  react  vigorously  to  the  influence  of  low 
dqgreen  of  temperature,  its  mode  of  action  and  the  development 
afbcAt  which  fakes  place  in  it  is  not  only  useful,  but  necesBary 
%at  the  desired  result.  In  treating  many  other  diseases  tem- 
peraiun*  is  not  a  necessary  condition,  but  even  in  such  this 
ki»l  of  appftmtns  may  be  preferable  to  the  others  boaiuse  of  ita 
■lefiilncs  and  hondinctia ;  and  in  cases  where  a  low  temperature 
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in  desirable,  as  in  pulmonary  hF^morrliag^s,  ns  iibovc  mentioD«4, 
they  are  perfectly  suitable,  if  tlity  are  only  pkccd  at  a  due 
<Uatanoe  fi-om  the  patieut,  imd  ar«  not  too  strongly  heatwd,  no 
that  the  temjieralure  of  th*  B])rBy  does  not  exceed  28°  C.  I 
liave  found  them  very  eerviceable  in  a  great  iiumber  of  cast^it  of 
Iia-moptysis,  m  whiuli  the  IiamorrUage  was  ci>])ioujf  and  <lifficalt 
to  arrest. 

La«itly,  ac  regards  their  usefulness,  m  abundant  is  the  apray 
That  not  only  the  pharynx  and  laryiut  are  amply  bathed  with 
medicated  fluid,  but,  owing  to  the  thorough  mixture  of  the 
pulverised  fluid  with  the  steaio,  hy  taking  deep  iuhalationn  it 
van  be  curried  into  the  final  mtniiicatioTiK  of  the  brr>nchi  and 
into  the  iiir  txdls,  and  be  absorl)ed  there  and  eiert  iia  influence 
on  diseases  of  tlicse  organs. 


II.  APPARATI'S  fob  the  DEVELOPiflWT  AXD    ISRALATIOrf 

OF  Vapours. 

Before  the  conBtmctitBi  of  the  steam  spray-producing 
apparatus  the  search  for  an  instrument  by  which  the  inhalation 
of  vann  \'aix)urs  could  b«  conducted  vitb  precision  had  much 
more  interest  than  now.  AU  the  different  classes  of  inha- 
lationB — oimple  warm  i-apours,  the  va]X)UrB  of  emollient  and 
aromatic  vegetable  infusions,  the  combination  of  these  with 
the  vapour*  of  ethereal  or  lialsamo-resinous  siilwt-ances— can  be 
bcBt  applied  by  the  steam  spray-prothicing  appiiraius,  and  it  is 
only  when  such  is  not  at  our  dibposiJ,  that  we  fall  back  on  the 
other  kinds  of  apgmratus.  The  apparatus  com  ing  under  this  head 
usually  consist  of  two  parts — a  receiver,  in  which  the  vapour  is 
generated,  wliich  may  be  made  of  glasH,  eartln^nware,  or  metal, 
and  n  tube  for  the  conveyance  of  the  vapours  which  may  iswue 
either  ft^e  or  combined  with  atmoiqiheric  air  liy  means  of 
another  airangement,  and  in  this  way  they  may  be  applied  for 
therapeutic  purixises. 

The  apparatus  used  for  dry  fumigations,  as  well  as  those  for 
the  production  of  vapours  from  infusions  and  decoctions,  may  be 
arranged,  according  to  their  construction  and  the  manner  of 
their  employment,  into  (wo  groups,  one  in  which  the  vapours 
isKue  free  out  of  a  single  tube,  and  the  other  in  which,  besides 
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outflow  tube,  which  is  connected  with  the  mouth  tif  (he 
Ueot  hy  meaus  of  a  gum-c-laatic  tubtf,  a  aecoud  tube  is 
fixed  mio  the  appanitus  for  the  n<lmig^ion  of  attuoi^phcric  air, 
which  mixe«  with  the  vapour  in  tho  :i])])anihis  itself,  cooIh  it, 
and  fonu^  a  ^ort  of  mist,  which  is  iohiUed  by  the  patient  by 
menns  of  a  mouthpiece. 

The  oldest  kind  of  fLpparatus  was  modelled  on  that  of 
Uijipocnites  which,  as  already  tiientioned,  consisted  of  a  jiot 
with  a  iwrforated  Ud,  through  which  pai«sed  a  reed  pipe.  In 
this  case  the  vapour*  were  inhaled  with  the  open  mouth,  while 
wet  sponges  protecled  the  parts  round  the  month  from  the  heat, 
Gaten  mentions  a  ciu'iouR  modi  ticat  ion  of  thi«  by  Archigeuea^ 
Tin.  that  the  patient  should  pIiK'e  in  his  mouth  nn  egg  open 
at  both  ends  to  protect  it  from  the  action  of  the  hot  vapours. 

Tbt«  simple  arrangemeut  of  Hippocrates  may  still  be  com- 
mended as  exc«-'Ucnt  in  principle,  both  fur  the  development  of 
dry  fumigations  and  for  Uie  production  of  vH]H>iirfl  fi-om  water 
ud  infusions.  A  common,  tolerably  wide-moutbed  earthen- 
«»w  pot,  capable  of  holding  about  1  litre  of  liqnid,  answei-s 
the  purpose.  This  is  provided  with  a  rnther  large,  well-fitting 
funnel-shnped  tube  of  metal,  glass,  porceliiin,  or  pimteboanJ, 
xhich  is  fitted  lo  that  tiie  tube  is  directetl  upwards,  and  serves 
for  the  passage  of  the  ^-apours,  while  a  damp  cloth,  laid  round 
the  edge  of  the  pot  and  funnel,  securely  closes  it.  The  vajmura 
gfoerated  in  this  appiiratus  iseue  at  once  out  of  the  funnel- 
ifaaped  tube,  aod  the  jtatient  lan  either  inhale  them  directly,  if 
their  t«mp«mture  is  not  too  high,  by  taking  the  orilicc  of  the 
labe  in  his  month  and  placing  his  lips  air-tight  round  it,  or  he 
cin  let  the  vapours  pour  fretly  out  of  the  tube,  bringing  liia 
open  mouth  to  a  greater  or  le»a  distance  frum  thi-  oriiice,  and 
by  talcing  deep  in(i|)initions  inlialt)  them  mixed  with  atmo- 
t]iberu!  air.  When  only  slightly  heated  tin-  patient  can  place 
the  ttibe  to  his  mouth,  kept  wide  open,  and  thiiK  inhale  the 
lapouTB  ihoroRghly  mixed  with  air.  The  great  advantage  oi 
tUe  plan  is  that  the  patient  can  inhale  the  vapoflrs  directly, 
withoDt  previoUB  preparation,  and  without  the  necessity  of 
tionbleiiome  apparatus,  and  can  continue  the  uw  of  them  as 
long  as  he  likes,  if  the  vapour  is  produced  slowly  by  means  of  a 
i^matd  or  small  spirit  lamp. 

o  2 
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lastly,  a  patient  may  inhivlc  the  vn.i>our«  coining  off  from  a 
vessel  coDtaining  eteaQiing  liquid  by  holding  hia  head  oyer  the 
vessel,  and  hs\'iDg  both  head  nud  vessel  covered  vith  a  cloth  to 
kevp  the  steam  in.  The  whole  face  i»  of  course  heated  in  this 
way,  aud  when  this  is  uudeairable  we  canDot  recommend  tliis 
method.  But  in  many  cases  this  kind  of  vapour  bath  may  even 
be  beneficial  and  contribute  to  the  dusired  effect.  A  simple 
practical  apparatus  has  been  invented  by  Waldenburg.  A 
mmple  retort  with  tulnilure  serves  for  the  reception  of  tte  fluid; 
it  reHte  on  a  tuiand,  and  the  neck  is  connected  by  means  of  a 
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leather  tabe  with  s  short  cylinder,  which  allows  the  air  to  enter 
freely  all  round  tlie  mouthpiece  uf  the  leather  pipe. 

>Iany  forms  of  appnratutt  exist,  composed  of  metal,  earthen- 
ware, china,  or  glass,  to  meet  the  second  mode  of  application  of 
T»[)aant,  in  which  the  patient,  by  means  of  h  inouthjnece 
which  he  takes  between  hiti  lips,  inhales  the  vuix>urri  or  the 
mists  developed  from  them.  Mandl's  apiiarutus  hus  obtaineil 
coastderable  popularity.  It  (fig.  8]  consists  of  u  ghiaa  globo 
capable  of  containing  about  160  cubic  centimetres,  fomiabed 
with  two  tubes,  one  with  a  funnel-shaped  oriSce  for  filling  it  aud 
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Bar  adnuttiiig  air ;  the  other,  vrith  a  somewhat  broader  rim,  has , 
*  caoatcfaooc  tube  12  millimetres  in  diameter  and  30  to  35 
^■CuiMtrea  in  length  f&£teaed  to  it;  to  thie,  hy  means  uf  u 
connection,  a  nL-c-ond  caoutehouc  tube,  7  to  8  centimetres 
ill  joined,  which  the  patient  receiver  directly  into  his 
in  the  place  of  a  mouthpiece  of  wood,  horn,  Ac  'Hie 
^n  globe  Tests,  aecnred  \iy  two  forked  fwpportx,  on  a  suitable 
•ttod,  and  if)  heated  by  ft  spirit  tamp  sufficiently  to  cause  the 
ind  to  Tsjxnmae ;  boiling  is  not  neceesary. 

Other  appsratud  difi'er  only  slightly  from  this,  and  from  that 


tf  >ladge,  formerly  much  UMd  in  {uacticr.     Lewin  (lig.  0)  hoi 

^m  invoBTJMl  an  appontut  fi>r  the  inhalation  of  mi-dirinal  itub- 

which  i*  oompoacd  of  three  alembicR.     The  princii^xil 

btildA  ordinary  medicinal  italMtaDces ;  the  first  receiver 

»faretKrrc«loil#,  which  volatiliM  at  high  temperatures  and  can 

^eKTi«d  along  with  the  VRpannt  parsing  over  it.     The  aeeond 

naaircr  u  for  nuhetancat  which  volatilise  at  very  alight  eleva- 

1       vmm  'of   lempMVtore.     A  drawback  attending  this  otherwise 
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wclt-deTiRed  apparatus  is  that  by  the  rapid  cooling  of  the  steam 
hoth  the  gtaiiH  g-lobes  siHin  hecome  6Iied  with  dielilled  water, 
and  the  iiiliatalioii  is  t!iiis  prematundy  put  au  end  to. 

However  practical  theHe  apparatiix,  now  ie  (jeueral  tuie,  may 
appear, they  are  nevertheless  att^ndcii  by  two  ilrawbacka,  which 
may  conaideiBbly  interfere  with  their  beneBdal  eflFect.  A  j»atient 
iuhfdiag  by  means  of  a  mouthpiece  very  easily  fallfl  into  the 
error  of  aimiily  mucking  the  vapom-  into  the  mcath,  aB  in 
tobacco-emoking,  and  blowing  it  out  again ;  aud  aa  the  month 
is  partitioned  off  by  the  thick  layer  of  the  boR,  palate  aud  the 
uvula  at  the  root  of  the  tougne  frotii  the  rest  of  the  air  pas- 
sages, not  a  jmrticle  of  it  reaches  the  lungs.  "VN'itli  this  kind  of 
ap^miatus  the  patieQt  must  almost  alwa^ys  practise  inhalation 
beforehand,  and  Learn  to  combine  every  suction  movement  with 
an  tuspinttory  movement,  as  in  the  Turkish  manner  of  smoking, 
e»ln;tittlly  when  the  vapour  h»«  firet  to  be  drown  through  long 
aod  narrow  tubes,  generally  a  rapidly  eihaasting  process forthe 
patient.  Then,  on  the  other  hand,  all  these  apparatus  have  this 
fault  iu  common,  that  the  gi-eater  j^urt  of  the  nust  formed  from 
hot  »team  becomes  cooled  in  its  long  pasaage,  and  in  deposited 
on  the  walls  of  the  tubes  with  which  it  comf^s  into  contjict  in 
fluid  dTO]is,  and  thus  is  entirely  lost  for  inhalation.  If,  then,  we 
continue  to  use  ap]i;iratU8  with  uujuthpiecea  for  the  inhalation 
of  vapfnue  and  mists,  it  is  absolutely  neceesary  to  select  wide 
tubes,  not  let-K  than  12  to  15  millimetres  in  diameter,  as  in 
Maiidl's  apparatus,  and  to  combine  with  them  corre(ii>oudiugly 
wide  mouthpieces,  if  the  whole  result  of  iheite  inlialatious  in 
not  to  be  illusory. 

For  the  inhalation  of  vapours  which  arc  given  oS  at  a  low  or 
moderate  tcmpfmture,  such  a*  those  of  the  ditTcrent  ethers, 
chloroform,  ethereal  oils,  turpentine,  tar,  creosote,  carbolic  acid, 
iodine,  iodic  ether,  vhlorjoe,  we  may  c-m]>loy  an  apjuratus  which 
coneistti  of  a  double-mouthed  receiver,  one  mouth  serving  to  let 
in  the  air,  while  the  other  is  connected  with  a  tube  haWng  a 
mouthpiece.  With  very  volatile  aubstauces,  aa  the  various 
ethers,  a  small  apparatus  like  the  top  of  a  tobacco  pipe,  made  of 
glass  or  earthenware  (fig.  10),  iu  which  is  placed  some  cotton  wool 
ituiutod  with  the  substance,  does  very  well.  If  it  is  necesaary 
to  warm  the  substance  before  il  gives  ofl*  vajiours,  wv  must  adopt 
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aaoooevbat  compUcatcd  arnugRmcDt,  or  make  use  of  one  or 
•t&er  Idud  of  Uic  apperntuf  for  inhalation,  and  let  the  ethereal 
ail  be  inhaled  from  it ,  mixed  Tith  &(iueoti»  vai>oiirs.  The  va- 
poan  of  volatile  Eubstaouutj  isnn  be  evolved  id  greater  qiuuitities, 
or  ehlorioe  con  be  liberated  froia  the  aqtia  chlori,  bv  posg- 
tag  ihroagh  the  eork  which  closes  the  mouth  of  the  receiver 
which  adinitii  the  air  a  second  ghtwi  tube  deep  into  the  fluids 
lba»  k-ttin^  larger  qiiaotitie*  of  air  pass  through  at  every  in- 
ifinaion  (Cannal,  Cottereau,  Corrigan^  Madd(>ck,  Suow,  &c.) 

Fluicb  vhich  va]i>>uriae  freely  eveu  at  oidiimry  teiiiitenitures 
■■7  be  stmply  spriukled  upon  i!oiue  cotton  wool  placed  in  a 
^nB  Ra«k  with  a  wide  mouth,  from  which  the  pntieut  can 
iM|iiti   Oie  vapour  through  the  oostriU  or  the  o]>eu  moutli. 

MBSfCATED   KEartBATURS   FOB   FERUA.'«E^T   IXHALATIOK. 

Vuring  tJie  loitt  twenty  yearu  ^'ariou^  methods  and  apjiaratas 
come  into  vogue  with  the  object  of  bringing  v:i{iouni  of 
[y  Totatilised  Eubstancca  into  prolonged  and  cqqUduous 
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fiaJc^Oiroiu  (1860),  who  wn-iideK  oxygen  iDpeciullydanger- 
I  to  pbtliisiim]  subjectA,  altcutpla  t*j  reduce  itfl  uiischievoua 
hj  making  the  pulient  inUoli;  frequently  in  the  couree  of 
ibe  day  and  far  teveral  hoort  at  a  time  an  atmosphero  impreg- 
g^td  witii  tbe  vapour  of  tar  through  the  medium  of  the  tar 
wbich  he  invented.  Thiti  tar  respirator  differs  from 
re*]jiralor  only  in  tbi»  jiarticnlar,  that  it  contains 
it  a  recqitaclc  fur  tlie  odmiiwiou  of  U\r. 
J^M^iroiu  bMM  termrNl  the  uetbod  by  vhich  gnse^,  ra[>oars, 
ftiBt»*  are  inaepatably  mixed  with  tlie  atmosphere  in  which 
cntlTUl  lives,  cither  by  evaporation  of  water,  by  fuuiiga- 
or  br  medioated  refipirators*  and  constantly  inhaled  by 
(be  *  Bc^pirutory  Regimen.'  The  beoefioio]  effect  of  euoh 
iDDOs  inlialat  ioni.  does  not,  however,  necesxarily  depend 
^  ibeif  ccDiainiug  any  foreign  eutnitaQcea,  but  may  be  pn>- 
^■ed  bf  phrsMnl  ctuditioiui  of  tlie  oiherwise  uonnid  air,  as 
te  teCBC'^tVU'^i  biin}nit:;trie  pn-nourc,  relatiYe  humidity,  &c., 
*y  urotcvl  the  reapimtory  Di^^ana  {ruui  hurtful  in- 
in  cwwtmcIistiiKtion  to  roflpiratory  thcra|»«utict,  which 
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is  coacerned  in  the  direct  application  of  medicinal  eubetasces  to 
the  reBpiratory  orgiin?. 

In  Gprmniiy  i\[.  Lnngenbeck  (I86l)wn*i  the  first  to  conrtmot 
u  medicated  respirator,  which  consists  of  a  flattened  globe  of 
boxwood  or  ivory,  formed  of  two  halves  which  are  Bcrewed 
together  and  perfomtcd  behind  imd  before  by  from  *\x  to  nine 
unuiU  hules.  In  the  interior  of  the-  respirator  Is  placed  the 
niedicioe,  which,  if  fluid,  \b  dropped  on  charpie,  and  if  solid  is 
Trapped  up  in  gauze,  and  the  globe,  vhen  closed,  is  introduced 
within  the  mouth  of  the  patient. 

langenbeck  employs  a  great  variety  of  medicines  to  act 
locally  oil  llie  lungs.  Thus  in  ha?moi>tysiii  he  onlered  ice  with 
HtJOng-smelLing  tan  and  dilute  acetic  acid  to  be  inhaled,  and 
prescribwl  the  same  remedy  and  cod-liver  oil  in  pulmonai^ 
tiibercuUifis.  In  severe  catarrhs  he  found  elder  and  chamomile 
flowers  with  a  few  drops  of  oil  of  aniseed  useful  for  promoting 
expectoration.  He  altio  need  the  balsams  of  Peru  and  copaiba 
for  catarrhs  of  the  lai-j-nx  and  llie  trachea.  \u  fiUrU  ■aervoMt 
stiipida  he  reeummendti  the  inhalations  of  ethereal  oils,  or  small 
quantities  of  music ;  ether  and  elilorofonn  in  sjuiiimtMlio  cough 
and  in  whonpiTig  rough  ;  spirit  of  sulphuric  ether  and  cnmphor- 
ated  spirit  of  sulphuric  ether  and  aromatic  vinegar  as  cardiac 
atimnlanbs  and  analeptics.  He  believes  he  has  reduced  fever 
hy  the  iiihalnlion  of  cold  air,  the  air  having  been  cooled  by  ice 
and  acetic  acid.  Of  much  greater  importance,  however,  than  the 
local  Action  of  the  remedies  is,  he  considers,  their  influence  on 
the  general  health,  on  the  condition  of  the  blood  and  on  :he 
nervous  systeiTi,  so  that  he  regards  the  respimtory  surface  more 
as  a  medium  for  the  administration  of  volatile  medicinal  agents. 

OllivicT  in  1871  introduced  a  respirator  for  the  inliolation  of 
carbolic  acid  in  phthisis  luid  putrid  broncliitiB.  Sigg  also  con- 
structed an  apiKinituM  eoiisiitting  of  two  wire  sieves  litting  into 
one  another  for  the  inhalation  of  ethereal  oils ;  he  used  in  the 
treatment  of  bronchial  catarrhs  and  in  hronchorrhwa  to  employ 
this  apparatus  for  the  inhalation  of  equal  parts  of  terebintfcol, 
spirit  of  turpentine,  oil  nf  tur]»eDtine,and  aZOpercent.  aloohoUc 
solution  of  carbolic  acid. 

Cm'Bchmann's  recently  invented  inhalation  mask  i;eema, 
however,  to  be  best  adapted  to  this  purpose.     It  oonsLtts  of  a 
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•■itBbljr  oonstnicted  leaden  mask,  ih«  margin  of  which  is' 
•vnotuided  bj  an  inflatable  caoutoboac  ring,  bo  ton  to  Ri  airtight 
onrr  noee  and  month.  It  ie  donif-sha|W(l,  the  top  of  the  dwne 
Iwnng  a  areolar  od6ce  of  6  ccatim«tr«s  in  diameter,  tnvered 
irith  wirework,  and  fonning  the  floor  of  a  oapsule  about  1^ 
coBtnoetres  deep,  which  U  clowii  by  a  wirework  lid.  The 
^Mole  contains  a  fipooge  vbich  is  moi^leD<>d  iit  [d(«snre  vrith 
ihr  tnediciDe  to  be  inhaled.  As  the  ma«k  is  &stcDed  m'er  th«^| 
awntli  and  nose  the  patient  can  inhale  the  medicated  va|>ourK 
ftr  mADj  hours  tugether,  and  even  through  the  greater  i>art  of 
the  daj  and   night  the  surfiu^  of  his  respiratory  orgune 
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tluto  be  broQgbt  under  their  influence.     It  vas  a  good  idea  to 

h*^  ftiftntft,  by  mean^  of  t>-uoh  a  contrivance,  capable  of  various 

■adification,  for  any  Ii^ugth  of  lime  in  a  medicated  atmosphere 

is  wbkb  the  medicinal  ag(!iit  ie  not  so  diluted   ts   when    it 

w    thafij   allowed    to   L-Taponite    in   a   cluitcd   room.     Klanjr 

ittjiTPrf*  >t  treatment  by  iaiinbition  hiivi:  nut  been  attended  by 

a*  aaiiAiAory  remltfi,  becaunv  the  quantity  of  thv.  medicine 

#ijJay«d  and  the  duiation  of  it^  application  were  not  in  due 

jbUo  to  tbfl  intensttj  of  the  [jalhological  priweosi'S  with  which  we 

Lbt*  had  to  deBlJ 

■  TM>  jrimliin  ot  Owttl  ilioiiUl  W  constnoilj  bome  la  mlod  Vf  ^ 
^^  wkt  iTMlni  U>  MaUn  wlut  qui  l>a  otfucml  In-  niiaiia  of  Inh 
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A  respirator  suitahlu  for  the  iuhiklutioii  of  medicated  vapours 
has  been  Invented  by  Uausmnnn. 

Tlie  apuamlus  (tig.  U)  in  of  foiiical  shape,  about  4^  to 
fij  centimetres  (leeji  j  ita  arilice  measures  7  ceutuuetres  in  its 
transve-rNe  and  5 J  in  itH  vertical  diameter;  a  ivtreiver  couslat- 
ing  of  a  Ixa  with  a  perforated  fl<K>r  and  niovablu  perforated 
lid,  5^  anil  3^  centimetres  Fur  the  like  (liHmct<eri>  and  5-6  tnilli- 
metres  deep,  is  placed  at  th«  other  end  of  the  cone.  At  the 
upper  part  of  the  mouthpiece  there  is  a  piece  cut  out  for  tlie 
reception  of  the  nose,  so  that  the  medicated  vapoura  may  be 
inhuled  by  the  nose  uh  well  hb  the  mouth.     Thiu  opeuing  can 
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be  closed  by  a  unall  sliding  metal  plate,  if  inhalation  througfi 
the  nose  iti  not  desired.  There  are  two  valves  on  each  side  for 
the  paaeage  of  the  air  in  expiration. 

This  apfjaratus  is  decidedly  prefembU;  to  Ourschma.Qn*e, 
being  lighter,  more  elegant  in  form,  and  mor«  couveuieut  and 
portable  ;  on  the  other  liand  its  receiver  n  Hmaller  and  ehallower, 
BO  that  It  presents  a  less  eitenwve  (turface  and  depth  of  cotton 
wool  to  the  inspired  air  whioh  passes  through  it,  which  is 
therefore  less  fully  charged  witli  medicated  vapours  than  in 
Curschmann's  apparatus.     As  Hnusuiaun*a  appaiatun  doe£  not 
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i«  airtight  apon  the  £tce  of  the  patient,  if  a  thick  layci 
cotton  wool  be  place<I  in  the  receiver,  a  great  jiaxt  of  the  air  in] 
i&a|Anttoii,  instaiiil  of  flovring  through  the  receivcTy  will  jjasg 
betwam  the  margin  of  the  apparatus  ami  the  face  of  the- patient^  1 
sad  tha»,  8«  a  smaller  proportioD  of  the  medicated  vajwur  would 
be  iDhaled,  the  effect  of  the  inhalation  would  be  coirfupond-  ^ 
■fly  wekkeued.     Thcrefon:  in  usiug  Hausmann's  appanitns  it  ^M 
'»  desinblc  to  employ  a  higher  per  coat,  solution  for  inhalatioD 
tlwB  in  the  more  volamimnu  npporacus  of  Curschmano.' 

I>r.  Foldh«a8ch,(rf'Stnisburg,iD\eoled  last  j«ar  an  apparatus 
fcr  eoDtinooud  inhalation  through  the  nose  ooly.     It  eonuKts 
td  Iwo  mnall  Cobes  or  ca])0uleis  each  coutaimiig  a  small  piece  of  ] 
bloCting-jrapcr  or  Huiuicl,  which  are  introduced  into  the  nares, 
vbere  they  remain  fixed  of  thcniselvea.     Fcldbauiich  has  had  the  i 
i^famtoa  cODttvucttKl  in  throe  different  large  formi;  (fig.  13), 
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6x*l  form  cotuUts  t4  two  etoalt  tuheit  coDiicct«d  with  one 
',  asd  fixing  in  the  nose  80  that  it  can  only  be  swen  in 
yat  firom  outside  and  does  not  disfigure  tbe  fueo.  Its  action 
it  etraoger  than  that  of  the  two  other  forms,  owing  to  the 
lugw  mtfiue  of  blotting-pnpfr  it  presents  for  evn|ionilioii.  It 
maito  fiir  more  handy,  as  it  can  be  rapidly  withdinmi  from  the 
■cae  in  caw  of  nievzing  from  aimff-taking,  or  in  case  of  an 
matmaed  amoant  of  Becretion.  The  Bt-cuud  smaller  form  ifl 
^rilr  rtsihlo  at  all  externally,  on  only  u  jtart   of  the  narrow 

ertiog  piece  can  be  eeen,  while  in  the  third  form  the  tulie* 
nxnpletvf^  inserted  into  tbe  nare^  and  so  arc  altogether 

f  tefv  iliwiilhil  in  my '  l/^um  «n  Ofanmiitian '  on  ■  Inhalation  reopt- 
,*  nUak  ^B  ■a«ily  txBiftilo  It^BBj-ooe.  fuiil  whlcti  amwcri  peifetrcly  fur 
iBlMlktion*  «t  RMdil;  rolallllwl  mMioinal  n^nla.  U  la  ncnr 
^  ^BMitf*^  laadt  ^n*!  ■*  tlicli*>  p«n>tu.  bdiI  tncaiNnuiva.  It  ii  made  by  »oam 
^K^  ll^  Lfia4»S  ctaatbua  «ad  wld  at  prion  tuylng  tiom  3d.  to  Is. — Ta. 
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invisible.  The  efTect  of  the  two  lost  fomiii  is,  as  Fehlhauscli 
himself  Htates,  feeble,  owing-  to  the  limited  nurSice  they  eipcwe 
for  evaporation,  but  their  effeet  may  be  increased  by  more 
frequent  renewal  of  the  medicament. 

A  drt>[)iiiag-tube  is  used  fur  filliDg  the  apparatus  with 
medicated  fluid.  By  meana  of  thi«  tube  you  drop  the  pre- 
scribed number  of  drope  ou  the  blottin{;-paper,  taking  eare  not 
Xo  wet  the  outside  of  the  tubes  or  capsules,  and  not  tx>  satarate 
the  blottJng-jMiper  too  copiously  ;  otherwise  Jlnid  may  trickle 
from  it,  or  in  strong  inspirations  the  liquid  may  find  it»  way 
into  the  na^al  cavity.  When  the  apjjaratus  is  filled  the  patient 
introduces  it  into  his  nose,  and  inhales  through  it  for  the  pr^ 
ecribed  time.  He  should  bt-  instructed  to  take  frequent  deep 
inspirations  during  this  process.  The  frequency  with  which  the 
medicament  is  renewed  will  of  couric  depend  on  ita  propertie* 
and  the  Hi>ecial  nature  of  the  ease.  Of  enbstancea  which 
vnlatilise  slowly,  like  earbulic  acid  or  creonote,  the  fonner  of 
which  Feldbausch  preferred,  two  fo  four  drops  are  usually 
sufficient  fur  an  hour  or  more'd  inhalation,  and  if  the  blotting- 
paper  is  somewhat  morL-  fopioiisly  Miturat^d  theappiuiitus  may 
be  used  the  whole  night,  through  without  renewal. 

Convenient  n$  this  apparatus  is,  it  is  much  too  email,  how- 
ever, to  give  off  \-ftpour  enough  to  act  effectively  in  local 
affections  of  the  taiynx,  tmehea,  bronchi,  or  lunga,  eepecially 
when  wp  have  to  deal  with  putrefective  procesaea ;  while,  in 
the  use  of  concentrated  solutions,  it  doe*  not  iffofeot  the  ad- 
jacent mucous  membrane  from  their  corroftive  action.  It  may, 
however,  be  very  succeasfullj  used  in  <litiea*es  of  the  nose, 
where  the  object  is  to  act  uj)on  u  small  i)i>rtioii  of  the  adjacent 
mucous  membrane.  The  p)j88ihi1ity  of  keeping  the  ap[)aratus 
out  of  sight  must  not  iuflueiice  u»  too  much  in  it«  favour. 

Finally,  Feldbanaeh  recommends  his  apparatus  for  prophy- 
la<!lie  purposes,  iif  a  i>rotectioo  for  those  who  are  neceeaarily 
exjiotied  to  infective  atmosphereB,  Mljtre  it  is  necenufj  to 
keep  out  infective  jnirticlea  or  render  them  harmless,  these 
capiinlea  arc  certainly  to  be  ]>referr€xi  to  the  maitk,  as  they  can 
scarcely  Iw  seen  and  do  not  interfere  with  conversation.  How 
fiir  this  Duggci^tion  of  I'Vltlbiiusch's,  which  really  deserves  every 
cODsidciatioQ,  \i  practicable  and  likely  to  be  eucceseful  must  be 


MEDICATED  CIGARS. 


^•^dvd  by  future  obflerrHtions.     [  vould  earnestly  recommc 
experiments  in  this  direction. 

Of  tbe  \"arious  anti^ptif,  diainrpctin^,  narcotic,  ittimulating', 
nA  alterative  substanees  which  reacHIy  volatilise  either  pure  or 
IB  solotioQ  ve  can  reonmmend  the  following  for  cuuLinuoiu 
UiAlation  by  meaos  of  the  medicattfd  respirator :  etlier, 
SHinKniEn,  amyl  nitrite,  aq.  araygdalor.  amar.,  aq.  chluri,  benzol, 
binmine,  camplior,  carbolic  acid,  chloroform,  iodinct  iodoform, 
CROsote,  oL  eadiuam,  ol.  oucaLypti,  o1.  juuip.,  ot.  pini  pumilion. 
et  cilTefltT^  ol.  nuct,  cA.  salvin;,  ol,  terebinth.,  tbymol,  ol. 
T^eriane,  balsam,  oopaiv.,  Peruv.  et  t^ilut^  tar,  4:e.  Many  of 
ihror  have  already  been  largely  used,  in  t  his  way. 
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Hedieat^  Cigars. 

IjAstly  we  may  inctade  under  the  head  of  inhalations  ~of 
npour*  from  motlthpiece  appamttu  the  Ub«  of  medicated  cigars 
far  therapeutic  poriKMes,  partly  for  the  direct  inhalation  of 
nootm  given  off  during  ihf  hnming  of  the  cigars,  portly  for 
mmtarmtiog  anatmoiqibere  impregnated  withthoso  vapours.  In 
Ike  first  case  the  patient  must  smoke  in  the  Turkiah  Culiion, 
m  tn^iinitocy  efiort  fiiUowiog  the  suction  movcineat;  in  the 
hOcr  H  is  lafficient  to  smoke  in  the  ordinary  way,  the  patient 
UaUing  the  fames  of  the  volatilised  medicament  mixed  with  the 
■^aonoding  air. 

Additional  a^ipamtos  for  the  inhalation  of  B^iecial  remedies 
■iP  be  mentioaed  under  the  piupc*r  heads. 


« 
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in.   ArP4HJkTC3  TOR  THB   TSHAI-ATIOX  OP   GaSES. 
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Tb«  apfamtiui  MM<d  for  lht>  inliaUtiun  of  gase^  in  order  to 
their  [tenetmtioQ  into  the  air  passages  in  6xed  oud 
il«  quantiLiei,  must  be  provided  with  a  conduit  tube 
asaniictcd  vich  a  mask  or  moathpieoe  provided  with  a  xtdva 
to  reguUtv  the  flow  of  gus  into  it. 

The  gas  may  be  ctmtaiaed  iu  uu  ordinary  gaiwmetcr,  or  in  a 
v  ba^  in  au  iadiarubber  globe  or  iu  gummtKl  or  oiled 
silk  b«g».     The  outflow  of  gns  front  (ho  gufiometer  is 
Rfolated  by  the  pressure  of  the  witter  that  flows  in,  and  from 
tW  other  rroeptsclcs  by  pressure  on  them  by  meaus  of  weights. 
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SESPIRATOnr  THERAPEUTICS. 


Hauko  ha8  'invpnted  n  vpry  simple  contrivance  for  inhaling 
gases,  cotieisting  of  a  large  fla»ik  (like  those  in  which  oil  of 
vitriol  is  stored),  which  serves  as  a  receptacle  for  the  giw,  iind 
having  a  tig'Ut-fittiiig  cnrk  perforated  for  the  pasitaga  of  two 
glu!)  tubes,  one  of  which  is  joined  fo  tlie  tube  conoected  vith 
the  monthpiccc,  buiJ  llii-  othur,  hcnt  into  the  form  of  a  U» 
dips  vith  its  loDg[>r  limb  into  a  veescl  of  wntcr.  As  the  gas 
is  withdrawn  from  the  receptacle  by  aspiration  its  phice  is 
supplied  by  wnter  flowing  in  through  the  (J-ahaped  tiihe,  Tiie 
test  appamtuB  we  now  posBesB  for  this  purpose  is  thegiuomcter 
of  Waldenhurg  and  Schnitzler,  which  will  be  fully  described 
hereafter;  it  leaves  nothing  to  he  desired  for  precision  in  the 
dose  of  gas  employptl,  for  constancy  of  pressure,  and  for  the 
perfection  of  the  mask  and  the  valve. 

ApimratuB  from  which  the  go,»  haa  to  be  as{>ired  bj-  the 
patient,  instead  of  flowing  oiit  from  the  receiver  by  sLoidily 
continued  pressure,  are  less  worthy  of  recommendation,  beeausa 
in  this  cttiie  alsn  th«re  i»  danger  that  the  greater  part  of  the 
gat)  may  be  only  Kucken  into  the  mouth,  a*;  in  imperfect  in- 
halation of  vapotiTB  by  means  of  the  mouthpiece  apparatus, 
and  little  or  none  ever  iK-UL-tratc  into  the  lungs.  Hut  if  for 
Bome  nejison  or  other  Ihey  Iiavi;  to  Ix?  used  the  patient  must 
be  instnicted  how  lo  um;  them,  in  the  same  way  as  in  the  in- 
halatioiiB  of  vapours  out  of  tho^  apparatus.  Children,  or  adults 
who  are  much  enfeebled  by  illness,  or  who  are  very  ignorant, 
are  Dot  able  to  aspire  gas  out  of  these  apjianitus  in  an  efficient 
manner,  and  in  their  ease  therefore  we  should  always  prefer 
apparatus  in  which  the  gas  flows  out  under  active  preyinire  and 
is  o<mveyed  directly  into  the  mouth  of  the  pntient,  and  for  this 
purjiose  the  mask  answers  best, 

The  mixture  of  gases  whicli  constitutes  atmospheric  air  is 
specially  adapted  for  inhalation  when  ite  physical  and  chemical 
propertae?  arw  altered  in  Home  way  so  as  t«  confer  upon  it 
special  thempeutie  qualities.  Langenbeck'a reapimtor,  by  which 
he  made  fever  patients  inhale  cold  air,  refrigerated  by  ice  and 
vinegar,  and,  as  he  stated,  with  the  effect  of  reducing  tempera- 
ture in  fever,  had  almost  lieen  forgotten  when  P.  Niemeyer 
lately  »u^e«t«l  an  appiinilus  for  the  inhalation  of  air  strongly 
refrigr:mt(rd  by  ice  in  different  forms  of  disease  (fig.  14). 


APfARATVfi  FOR   lyiTAI^TIOX  OF  OAS£S. 


This  spparntuR,'  designed  for  the  iim  of  one  pergou,  ocHiHists 
«f  ■  crlindrical  leaden  receiver  i  metre  in  height  nnd  twenty 
cEirtiinetrefl  in  diameter,  with  a  double  inaotle  lilltnl  with  air 
aad  tberefbire  n  had  condncior  of  heat,  and  a  boxvood  inhaling 
piece,  provided  with  apertures  for  each  nostril  a.Qd  connected 
Willi  one  another  by  no  elastic  tube.  By  means  of  a  valve  in 
tbe  metal  tab»  coaneeteil  with  the  oaoutx>houc  jtifte  inhnlation 
SD  ooly  take  place  from  the  receiver,  vberea«  ex]iira.tion  takes 
place  into  the  outer  air.  A  lajer  of  ooiton  wofil  for  filtmtion 
Se*  iniDiediatcly  nndcr  the  hd  of  the  rcceiitach*,  tJic  knob  of 
which  baa  Mvenl  perforatioae  between  it  and  a  second  eieve- 
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eover.  lu  the  inlerior  of  the  appfflratus  there  is  Ji  perfo- 
|al«e  bottom,  through  wtiich  the  water  from  the  melted  ice 
tziddea  and  U  iiei»\rated  from  tlic  solid  in-.  From  this  lower 
xmit  a  metal  tube  passes  upwanlH  and  outwards,  to  be  coiino4:te!d 
«Hh  tlic  oMititfhauc  pipe.  Another  opening  at  the  lower  port, 
ifcjiil  with  a  cork,  permits  the  vrithdrawal  of  the  melted  water 
McnmuUted  tJ>ere. 

Wbtm  the  apjioratDs  is  to  be  nped  the  interior  is  tilled  up 
de  tiip  with  luinjM  of  ic«  about  the  size  of  an  egg,  which. 


*  Ik  h«  itlwwl  trvn  Um  palenlcv,  8t*ck£cLh,  Berlin,  K.  tJndow^r  9Uwm*  ■ 
M.    Mb>  aa  Wfks,  laoladlag  pMiUag.  ico. 
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owing  to  the  double  leadc'ii  mnntic,  lasts  the  greater  part  of  » 
day. 

"WTiere  a  Niemeyer'g  appamtuiri  U  not  to  be  had  a  respira- 
tor for  the  inhalation  of  culd  nir  may  be  constructed  ia  another 
dimple  manner  (fig.  15a). 

I  generally  use  for  this  purpose  a  woodea  veuel  like  n 
wine  cooler,  'i5  to  -10  centimetres  high  and  25  centimetres 
broad,  which  has  an  aperture  near  the  bottom  which  can  be 
closed  with  a  piston (p).  In  tho  vessel  there  is  a  grate  (r),  ccm- 
sieting  of  a  perforated  leaden  plate  having  three  MipportH  about 
nine  centimetres  high,  from  which  springs  a  tube  forty-eight 
centimetres  high  mid  eighteen  millimetres  wide,  bent  at   its 
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upper  extremity.  This  is  connected  with  a  caoutcLouc  tube  of 
the«ame  width,  having  a  mask  to  cover  the  ntouth  and  nose  (m) 
and  a  valve  att  in  the  apparatus  of  Bobuitzler  (vide>  briber  on, 
Schnitzler*8  pneumatic  apparatvw). 

Uv  means  of  the  mnnk  iiihalationa  enn  bfc  performed  either 
through  the  noBe  or  the  mouth,  according  to  the  indications  to 
be  fulftlled.  The  wooden  vessel  is,  as  inNiemeyer's  apparato*, 
filled  with  pieces  of  Ece  aa  large  as  an  egg  (drawn  in  fig.  15  to 
the  right)  and  closed  above  with  h.  suituhle  lid.     The  air  here 
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cprcMie  uv6r  the  sorfuce  of  the  pieces  of  ico,  nod  becoming 
gtrmxXy  cooled  accumulates  u  heavy  air  below  the  grate, 
wbrace  it  u  aapir«d  and  inhaled  through  the  conduit  tubr. 
Thix  voodm  vessri  should  be  placed  in  another  wider  ve^d 
of  wood,  in  order  to  collect  and  remove  the  water  from  the 
meJting  ice,  and  both  should  be  ]>laced  on  the  ground  before 
the  patient  for  use.  The  piston  (p)  trhicb  works  in  a  woudea 
inbe   aftirds  a  convenient  means  uf  letting  the  melted  water 


A  second  simple  oontrirance  (fig.  15  B)  coneiifts  of  a  double 
i|iinlly  twiited  tabe,  which  is  also  placed  in  a  wine  cooler  or 
•aai«  otiier  4uite  simple,  sufficiently  large  wooden  vesseliand  is 
{■eked  within  and  without  with  pieees  of  ice,  till  the  wHgel  is 
foIL  71»e  reiBol,  as  well  a^  the  tube,  is  covered  with  a  bad 
eoaductor  of  heat,  and  the  melted  water  which  accumulates, 
bat  which  does  not  luterfurc  »>  much  with  the  process  here  as 
ia  otlier  appuatue,  is  imurcil  oflf  from  time  to  time.  We  can 
■bo  niAk*  an  tuning  inthe  side  of  the  wooden  vessel  low  down, 
wbieh  we  eas  close  with  n  stopper,  and  which  will  allow  of  the 
wtiiTt  being'  remoTed.  For  filtration  of  the  air  before  iidmlation 
WIT  cotUm  wool  can  be  placed  in  oni>  eml  of  ihe  tube  (l)  en- 
dosed  in  gauze  and  &titened  outHide  by  means  of  a  string,  1o 
prnwrnat  lis  slipping  down  into  the  tube.  l)n  the  other  end  (a) 
a  caomtchouc  lube  iibnut  twenty  mm.  wide,  with  a  suitabtu 
aaak,  mAV  befitted,  ur  the  end  of  (he  tube  mar  be  u»ed  directly 
far  inhaiatioD.  The  caoutchouc  tube  can  even  be  used  for  nasal 
ialalatjcnu,  if  it  i>  only  wide  enough,  and  a  semiluiuu-  portini 
fat  eat  away  to  admit  the  nooe  nmrenieutly. 

io  wing  Xiomeycr's  apparatus  the  patient,  lightly  clothed, 
Mtiter  aeats  himself  in  front  uf  the  a]>|«aratuit  plat^^l  on  a  table 
%Ai«  fann  of  a  convenient  bright,  ami  holds  with  oQe  hand  the 
iMwiinU  paeice  of  the  caoutchouc  tube  befon.-  bis  nme,  or,  if  he 
tt  a»  bed*  be  lies  flat  on  his  Uvck,  while  niiothi-r  p«>r»(>n  applies 
tW  noao|)lece,  or  it  is  faMtentil  with  nii  vlnetic  band  round 
(Nieineyer). 

A  fiiUaiMl»frr>iigin^]>imt.i<tnmiiet  betaken,  the  thorax  hf^ng 
grailuully,  lill  it  i?  I'loitr  tluit  the  lun^  are  completely 
AM  with  air;  then  the  ptitieut  must  keep  the  thomx  dilated 
at  Insf  as  he  posaibly  am  without  inconvenience  to  hiniielf ; 

mc  in.  □ 


I 

I 


06  RBSVIRATORY  TUERAVEVTICS. 

and  when  it  becomes  imiJOBKiblc  to  hold  bis  brealfa  longer  he 
raust  nllow  the  ribg  to  collapse,  and  expire  quickly  and  strongly 
through  the  mouth. 

As  rognrdg  the  time  nnd  the  duration  of  the  inhalations, 
ICiemeyer  directs  lluit  ihe^*  should  be  u^ed  aa  frequently  and  a* 
long  ns  jwsaihle,  till  the  feeling  of  cxluiustioa  and  of  NleepineM 
■which,  c«i)eci«lly  with  ft-ver  iMiticnts,  sets  in  as  a  rcKulL  of  the 
cooling  proci^t^s  makc-s  n  luum;  deMruble. 

The  more  frequent  und  the  deeper  the  inhalations,  the  more 
effectual  will  be  the  action  of  the  cold  air. 

IV.  APPAlUTrS  FOR  TIIF,   INHALATION  OF  ROl.in  SUBST.VNCES. 

At  prewnt  thL*  inhulaiion  of  rcracdicB  in  the  solid,  pul- 
verised state  i»  acurccjy  ever  practised.  It  has  Imen  completely 
Mipcreeded  hy  the  inhalation  of  pulvi^risril  medicinal  solu- 
tioni?.  C-oneequently  no  atteropte  have  been  made  to  devise  new 
apparatus!  for  this  purpose,  and  a  brief  glance  over  this  jwrt 
of  iiduilatury  meithunitiim  will  sutSee. 

The  earliest  appamtuii  for  the  introduction  of  pulveriued 
subjitanceg  into  the  air  passages  waa  the  reed  or  the  quill; 
with  this  the  older  phy^icianti  blew  remedies  of  that  kind  iuto 
the  air  iMutsages  during  an  inspiiation,  or  the  patient  introduced 
tlift  reed  or  quill  deejj  mXxt  hta  month,  and  thrn,  hy  a  vigorous 
inhalation,  the  nose  being  closed,  axpireil  the  [Kiwder  contained 
in  It  into  the  Inr^iuc  and  tmcbca.  Ebert,  of  Berlin,  fills  the  ■ 
hollow  of  a  steel  pen  with  the  pulverised  Bub8tan<'e,  such,  for 
example,  as  a  mixture  nf  0*15  nitrate  of  ailver  and  3-5  sugar  of 
milk,  &e.,  and  plungeH  this  for  about  hajf  its  length  into  one 
cud  of  a  tplill  open  at  Ixith  ends ;  then  he  introducpn  the  qnill 
di'c'p  into  tliK  uiontli  of  (hf  [latient,  ko  that,  the  steel  pen  comes 
to  rest  on  the  root  of  the  tongue;  then  he  m&kes  the  patient 
tOiut  hifi  lips  tight  round  the  quill,  closen  his  nose,  and  directs 
him  to  inspire  mpidly  and  strongly  through  the  quill.  Though 
the  6nit  attempt  generally  fails  vith  all  patieiit-s,  yet,  as  a  rule, 
the  second  or  thinl  attempt  immediately  following  sucoeedf) 
mnre  or  Ims  completely,  and  tits  of  eonghing  with  tickling  in 
the  larynx  coming  on  directly  after  shour  that  a  portion  of  the 
substance  bos  penetrated  into  the  interior  nf  the  larynx.     It  is 
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needles  to  ny  that  in  Applying  medicinos  in  tliis  vay  to  the 
Urmgvttl  and  tractieal  mitcoiia  membrane  precision  of  trealineut 
ij  out  of  tbe  question,  and  tLat  the  amount  of  ihe  subsliiucc 
KfigibMl,  as  veil  as  the  place  to  which  it  is  applied,  an:  only 
dcUtnnioMl  by  chance-.  This  mode  of  tn-attucut,  tht-refori!,  could 
caly  b«  justitiiHl  &t  a  time  vhon  there  were  no  other  means  of 
volijccting  the  afftwttMl  paiU  to  local  applicationi!. 

Dnrvio  ban  inTent«d  a  more  eompUcHted  {^>□trit'ancf  for  the 

Inhabitinti  of  snbetancfs  in  [Hiwdur.     H<?  produci;;^  an  atmosphere 

n(  ilttft.  in  a  box  about  10"  high  and  8"  hrotvX  by  mranK  of  a 

roCaliog  bnwh,  whoso  briBtlex  <lip  on  ono  side  into  the  powder 

to  be  diffused,  and  in  rotating  rub  on  the  other  side  iigainst  nn 

troo  Grpa«-bar,  thereby  producing  thick  clouds  of  dust.    At  the 

vpperpart  of  the  box  thi^ro  in  a  funnpl-lik<!  a[>erture  or  mouth- 

pMce,  whence  the  dust  can  Ixf  inlmled,  while  at  th«*  lower  part 

tbnv    i«    a  second  opening  for  the  entrance  of  air,     Thi»  is 

idmtiral  in  principle  with  the  wheel  which  Sales-Gironti  sub- 

BMoantly  tu^  for  pulverising  medicated  fluids;  and  the  litlio< 

HapB|riMa'  Nirdennayt-r,  of  Itulistwu,  indr|«ndently  adopted  the 

I^HUM  principle  in  the  apparatus  which  he  coublructvd  for  his 

mvo  oar. 

Lewin  a»cd  tubulated  ret«rta  for  the  inlmtntion  of  {wwdered 

■  c^NPOoa]*  e^pctrifllly  to  demonstrate  ita  penetration  by  means  of 
^■lb«  larvngoscope ;  through  the  tnbulure  of  tbe  retort  a  tube 
K«a»  paaaed,  which  reached  to  the  charcoal  lying  ut.  the  bottom 

■  «f  ibff  retort.  One  or  more  ttupiratiouF'  at  the  anierior  extre- 
■bty  of  tlie  rrU'Tt  tube  sufficed  t«>  inhulc  a  niif^cient  quantity 
rfefaanMMl  for  thi«  pur|M>i»e.  I  myself  nt  an  curlier  period  alw 
•■rploTed  ft  retort  lor  producing  an  atmosphere  richly  ctuirged 

I  Mb  *  mediduJ  ixmder,  in  which  the  gla»d  tube  dipping 
I  thfrmg^T  the  tubulure  into  ihe  retort  was  connected  at  it«  upper 
^tftd  iritb  a  bhulder,  ho  tliai  when  thiii  ^-as  slowly  xet  in  motion 
Hllkiek  clowb  of  dust  came  out  of  the  neck  of  tbe  retoit  aod 
Baaald  br  inhalnl  with  nue  by  the  patient. 
V  I^atly^  etprrtmeul era  used  fur  the  tome  pnr|io»c  dmible* 
wmAaA  ftaalu,  W^'ulf*  flask»,  wooden  boxeit,  Scc^  into  which  two 
^^  tubra  were  intcrled^  one  of  which  renched  down  into  Ihe 
T,  for  tlw  en'ranc*  of  the  air  and  th.-  blowing  up  of  the 
Ikilr  thtt  other  wiu  u*cd  for  direct  iuhnlntioD. 
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Nowadays  this  method  of  appljnng  pnlverised  subsfjinces 
to  the  mucous  membmne  of  the  respiratory  organs  has 
completely  passed  awn.y,  and  (hese  remedies,  when  they  Beem 
indicated,  are  blown  in  by  the  physician  himself  through  nn 
inBufflntor,  and  this  under  guidance  of  the  eye  by  means  of  the 
liiiyngnacope.  For  a  more  detailed  exposition  nf  this  ipethod 
we  must  refer  to  the  sections  treating  of  tlie  laryngcwcopic 
surgical  treatment  of  affections  of  the  laryox. 


MODES   OF  PRACTISING    INHALATION. 

IF  ve  would  attain  as  far  as  possible  the  therapeutic  effect 
vrbieb  is  the  aim  of  medicinal  inhalations,  we  mii!«t  consider 
Beriously  not  only  the  nature  of  the  apparatus  and  the 
SL'lection  of  the  remedy,  but  also  the  mode  of  adtninistering 
the  inhalations  which  be«t  eorrenpond  to  the  physical  and 
ana1oiiio.physi(jlogical  conditions  which  they  will  encounter. 

Thie,  however,  i»  dependent  on  the  jinsition  and  bcrhimonr 
i)f  the  patient  generally  during  the  inhalation,  ali^o  on  tlw 
ptiveral  parts  of  the  respiratory  tract  being  in  the  right 
position,  at)  well  as  on  the  kind  of  respiration  by  which  the 
liuid  dust  and  the  vapours  are  inhnled  ;  the  hfOiaWour  also  of 
the  patient,  before  and  after  tbc  inhalations  will  not  be  without 
influence  on  their  action. 

The  most  suitable  time  for  inhalations  both  of  vapours  and 
of  pulverised  fluids  is  either  before  the  principal  meals  or  some 
time  after  them,  when  the  stomach  of  the  putient  ts  not  ovrr- 
dietended  by  a  heavy  meal  and  the  depth  of  the  inepintions 
thereby  impedcti.  In  feverish  illnesses,  such  a«  diphtheria,  Ac, 
or  where  the  number  of  inspiralioas  is  ahuormally  increased, 
these  dintnrbanees  will  be  averted  by  the  regimen  appropriate 
to  the  malady.  So,  again,  no  inhalation  should  be  attempted 
during  or  shortly  after  any  grrat  vascular  disturiiance  or 
immediately  after  violent  bodily  exercise,  and  it  ithoutd  not 
be  cuniiiii:nced  till  ofler  a  shorter  or  long»!r  jteriod  of  rest,  when 
the  vascular  eystom  is  perfectly  quieted. 

During  the  inhalation  the  patieri.t  should  ax'oid  all  bodily 
eiurtion,  such  ae,  for  instance,  working  a  pump  to  eet  tho 
sppantu^  iu  uiotiuu,  and  be  shoald  not  allow  his  attention  to 
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acted  by  anjUiing  whatever  from  the  regolar  carrying 
tnik  of  the  iuhuliitions.  Therdbre  the  pftticnt  should  not  hv 
vpolim  to  duriag  (he  inh»lator/  ^Nrocese,  nor  should  he  takt; 
{■it  in  aav  ordiiiary  recieatioas  or  be  diittract<ed  b^  readiug. 

Th«  fluiti  accumulating  io  the  moutli,  especially  when  it 
cantAinf  noHMttc  or  other  diHeront  substiincf>it,  !>hoiil(i  bt;  epit 
ool  into  ■  ves»el  utAnding  tii^ar,  and  only  swallowed  when  its 
geseml  effect  through  ab9or|>tioQ  by  the  digestive  orgna  is 
mlao  aimed  at.  At  Iheclose  of  the  inbnlation  the  patient  may,  if 
the  tnatxatTLX  is  not  directed  to  the  mui.'oiit>  membrane  of  the 
Boutb  and  pliaryiu,  remove  the  superBuous  medicament  frooi 
tbe  mouth  aitd  i>harynx  by  gargling  with  pure  water;  in  the 
«|iposite  cue  this  will  of  coane  be  omitted,  to  allow  the  remedy 
ft  longer  local  action. 

Afier  the  inhalations,  especially  if  they  are  employed  at  n 
higb  luiupentm^,  the  palient  must  remain  some  little  time — 
ten  to  fifteen  minutes — in  his  room,  and  nbstaiu  from  speaking 
a*  moch  as  posifible.  Further  itpeuial  directions  and  priKmu- 
tiaast  wbivh  are  to  be  observed  during  the  application  «f  jKir- 
lietilu  remcdicft  or  iu  the  treatment  of  distinct  pathological 
yracQiei^  vill  be  fully  discuaaed  in  their  proper  pla^i-. 

The  ailliug  {m^it  ion  is  the  best  which  the  ]):itit>iit  can  adopt 
dnring'  the  iDhahitions,  with  his  elbows  r«sliDg  on  a  Kujiport, 
ftt  xhmt  he  cat]  bring  \»»  insjiti-Htory  mtiBctes  intn  [tnwerrul 
y^^""  t  aad  the  appiinitus  is  placed  o{^)Osite  to  him  in  snt-h 
■  gt«inj*T  that,  if  he  does  not  receive  the  outflow  apert' 
itflf  into  hifl  mouth,  it  should  atand  somewhat  higher 
tbia  orifice.  I>!win  recontinendii  the  patient  to  keep  the  h 
toei'eirhat  IkuI  hack,  not  that  the  entrance  to  thi>  Inrynx  may 
hgfwHiM*  free,  but  that  the  month  may  be  sw  placed  with  regard 
to  tb»  laiTitx  that  the  fluid  jiartirleti,  w  they  denrrihe  a  certain 
in  btling  into  the  oml  cavity,  may  jKisa  on  in  their  course 
it«mipied  by  the  pnlate  and  the  jx^eterior  wall  of  the 
jfcBfjriif.  and  without  being  condenaed  t  here. 

Wbeo  the  patient  is  coutined  to  hi»  bed  he  can  inhale 
op  or  placrti   ftidewayf  at   the  edgf*  of  the  bed, 
be  oftber  comptt'tL*!)'  recumbent  or  raised  foniewhat 
■ed  htf  aran    supported.     The  apparatus  is  at  the  same  tiw« 
luttable  distance  from  the  pntient'a  bed,  or  uo 
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attendant  tiotds  it  iu  front  of  him,  while  be  LioiM-lf  either 
inlmleit  the  free  vaprmr  nr  takes  tlie  ttilw  direcllj'  into  h\» 
nrnuth,  which  may  or  may  not  he  coiin«cttMl  with  the  apjarattu. 
In  t)in  latter  cu«c,  when  the  cyHnilrical  moulh{fit;cc  is  not 
connected  with,  ihc  apparatus,  an  attendant  must  bold  the 
apparatus  steadily  in  »iuvh  ii  ]i(uiltou  thiit  the  aperture  tbruugh 
which  the  B|iray  ywai|>es  nhall  be  exai-tly  op]>u8ite  the  centre 
of  the  wide  funnel-sbajied  end  of  the  m>oathpiece,  sa  that  the 
cone  of  sprny  may  piiss  directly  along  its  aiia,  wibhont  striking 
against  any  part  of  its  wuII-h.  If  the  object  is  only  to  make 
the  pulverised  upmy  and  the  vapour  act  upon  the  oral  and 
pharyngeal  mucoug  membrane,  as  in  diphtheria,  &c.,  tbe 
inhalations  may  be  continued  during  the  sleep  of  the  pntivut, 
and  ke].>t  up  for  a  Ion]{  time,  the  patient  lying  at  the  edge  of 
the  bed,  with  the  glass  cylinder  jmsawd  lar  into  his  mouth, 
while  iin  altendiint  carefidly  holds  the  outflow  ai«*rt.ui-e  of  tlie 
sippnratus  opiMisite  the  centre  of  the  funnel-shaped  orifice  of 
the  cylinder.  As  the  object  iu  audi  casea  is  only  the  aciiuu  of 
the  hot  vajjours  and  irrigation  of  the  affected  parts  with  ili^iu- 
fecting  fluids,  of  course  deep  inspiratiooa  are  not  necessiry, 
and  the  si mplo,  superficial  brpathing  of  the  sleeper  i*  sufficient, 
as  the  dininfefting  fluid  will  of  itself  be  driven  by  the  current 
of  stc^am  in  sutfietent  quantity  to  the  place  where  it  is  required. 

In  the  case  of  grown-up  rhildren  it  is  bent  to  take  tliem  on 
the  lap  during  the  iiihabuious,  the  end  of  a  somewhat  narrower 
tube  being  placed  or  held  in  the  open  mouth.  To  dissipate  the 
fi-ur  and  dislike  which  vie  may  encounter  at  starting  we  should 
oiuKt'lves  fir»t  inhale  before  them,  and  repeat  it  fix^m  time  to 
time.  1  have  always  by  calmness  and  patience  gained  my 
pfjint  even  with  young  gelf-willed  children. 

The  [losition  of  the  several  jiarts  of  the  respiratory  tract 
mnst  dejieud  essentially  upon  whether  we  wish  to  act  upon  ita 
upper  or  lower  part. 

If  the  iliscaae  is  liinittd  to  the  omi  and  pharyngeal  ca.vity, 
it  is  sufficient  if  the  axis  of  thusn  cavities  Kmincides  with  that 
of  the  column  of  epmy  or  Tajiour,  without  paying  any  regard 
to  the  position  of  the  deeper-seated  ]»arta.  The  patient  holds 
his  moutli  wide  open  opjiosite  to  the  apjuuratus,  or  takes  the 
iinall  end  of  the  oyliuder  itself  into  his  mootb,  while   the 
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tmigne  lies  in  thi*  6oor  of  (he  itoutb  or  id  pressed  bBcknitrds^ 
ttft  tip  totiching  tlit*  {xwitenor  8urfaei^  of  the  lower  row  of  teeth. 
Tli«  medicated  fluid  will  be  drivi?n  directly  iii>on  and  coin- 
plrlrlr  irrigate  the  afiect«<l  parts  bj  tlie  steam  Qowtnj{  oitt 
ttorier  a  [kressore  of  a  lialf  to  three-quart  era  of  an  atmosphere. 
It  «riU  be  necessary  sometimes,  but  not  often,  to  keep  the  bock 
of  th«  tongue  down  with  a  sjMtula. 

The  euae  is  entirply  different  if  we  desire  the  pulverised 
toid  U>  nmch  the  lani'ux  at  the  mime  time.     Id  thi«  c&fe  it  is^^ 
■in  Miljr  that  the  junction  of  the  oral  »nd  pharyngeal  with  the  ^M 
\iiaryngt!m\  and  laryngenl  cavity  shotdd  occur  not  at  a  right 
■B^le,  but  nt  a  vcr^  obtose  one,  in  order  to  facilitate  the  uspi- 
ntioo  of  the  in-flovring  spniy, which,  under  the  iulluLMiceof  the 
iUwoff  impelling  force  of  the  aj>]Kimtu»,  can  only  be  sHghtly 
£ir«rn«d    from   iu   course  when  lhe!i<>  join  at  a   right    angle. 
When  the  ••piglottis  lie:*  deeply  it  may  even  be  ne^wssary  to       i 
^klerate  it  by  drawing  out  the  tongue  and  80  uncovering  the  ^| 
BlBtiaiKX!  tu  tlic  UryiiK.     Of  course  the  technical   method  here  ^^ 
VdeacribMl  can  only  be  put  into  jnactice  when  tlie  upcuing  of  the        i 
omotb  u  not  too  much  obelructed  by  the  projected  tongue,  or^| 
vben  I  he  iJrt  hmus  of  the  fituccd  is  nwt  obstructed  by  its  dorsum.  " 

When,  lastly,  ihe  medicated  solutioncsre  intended  to  reuch 

tiw  cnoeotiA  membrane  of  the  tracheii  ami  bronchi,  and  even  into 

tbe  air  crlls,  the  several  [uirls  of  the  rcspinitory  tmct  mnot  be 

^l^eed  ao  SI  to  re^ctatih*  a  funtieUxliajMil  tutM*,  wl)0)>e  axis  is  a 

cvtrrod  line  which  vhould  corrc^ixind  with  the  curve  described 

by  thm  fiilliug  clomJs  of  Kpniy,  ami  which  may  be  regarded  an 

iW  rraultant  between  the  horizontal  itupuUe  giyea  to  tlie  spray 

ind  tW  affpii^ory  power  of  the  lungs. 

I  Th*  pntimtt  Hhoulil  lht<u   iulial**,  with  bin  head  xomewhat 

%IBt  backand  his  nioath  wiileo[M.-n;  and  the  tongite,nccording 

I*  th*  obstrtictioci  it  cauaes,  or  accoriling  to  the  |xwiticni  of  the 

•piglDttii,  most  Iw  kept  either  stretc-ht-d  out  or  hHng  ait  flat  na 

poHabl*  io  the  floor  of  the  mouth,  its  tip  preening  against  the 

loser  inciaur  t«etJu    Unly  in  isolated  cade*,  when  there  is  no 

othet  way  of  urerc.'ining  the  difficulty,  ini  it  neces-^nry  to  employ 

^    a  f{Htula  to  keep  the  ti^gue  down  and    iiuunluin  the  pharyu- 

H    pti  cavity  frM>ly  o|wa. 

^B  Ttie  farce  of  the  respirationa  muit  also  be  proportional  to^ 
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the  extent  of  tlie  respiratory  truct  and  the  dist&nce  of  the  parti 
•ve  desire  to  act  upon. 

If  iiiir  object  is  to  treat  only  tlir  oral  cavity,  the  {mtnte,  the 
pliiirjnx,  or  the  Biirfiice  nf  (he  epigloMis,  wc  must  direct  the 
|mtirtit  to  lake  ahalidw  in»]»initioii»,  and  to  avoid  deep  ones  as 
much  m  po»«ib!o  ;  on  the  other  hand,  if  wo  desire  to  net  on  the 
Iar\TiT  and  the  traohen,  and  if  vc  wish  the  paniclee  of  spray  to 
peuoCmte  into  the  t^ninnal  nimi6e.<itioD9  of  the  bronehi  and 
into  the  air  eell^  we  must  cimse  llie  patient  to  make  iDa])ira< 
tinns  as  deep  and  enerffetie  as  prKt^ibln?.  If  the  jiatieut  i<t  in  a 
very  wenk  tttatc,  thn  effortji  att<rndinjf  deep  inspimtions  must  be 
avoidt^das  tnnchnH  pripfilil^^iiml  only  from  ttnirr  to  time  u  deep  in- 
fpiration  hp.  permitted  ;  it  if, however,  generally  safer  to  be  satis- 
fied with  the  mor<^  supcrKvial  inspirations,  even  though  a  i>maller 
quantity  of  fluid  ii!  ihuii  introdnctMl  into  the  reapimtoiy  tract. 


NUMBER  AND   Dl'KATIOX    OK   THY.   INHALATIONS. 

Doses. 

In  whatever  manner  we  bring  medicinal  agents  in  their 
Tsriotu  physical  conditions  in  contact  with  parts  of  the  recpi- 
jat'Ory  tract  by  inhnlntion,  ve  mnxt  always  hear  in  mind  thai 
it  iii  iini>OR!iihlo  in  thin  method  to  separate  healthy  frnm  dis- 
eased ]iart9,  and  that  the  substances  which  are  intended  to  \\ro 
duce  a  topical  effect  cpon  tlie  diseased  parts  come  also  into 
contact  with  the  parts  which  are  healthy.  And  this  is  all  the 
more  accessary  since  the  reitpiratorj-  organs  are  very  sensitive 
to  the  cootiict  of  foreign  bodie«,  and  when  incautiously  ex|>eri- 
meotcd  tijwn  manife?!:  *ytnptonnt  of  irritation.  Also  the 
abaorbfRl  eapiu'ity  of  the  mncouB  membrane  is  very  connider" 
ab]«,  and  the  rapid  absor|>tion  of  the  Inhaled  substances  into 
the  blood  ihvour*:  in  a  high  degree  their  general  theraiteuiic 
effects,  whenever  ihey  jiruduc*  any. 

\t  a  cleiir  that  (hwe  special  circumstances  must  be  taken 
thoroughly  into  aceuunt  i)i  the  carrying  out.  trciitment  by  inha- 
lation, and  must  deticrminc  tbc  cbuicc  and  the  dose  of  the 
remedies. 

Strong,  eauHtie  remedies  should  never  be  tued  in  such  eon- 
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ceotrated  solutions  as  to  risk  gerimw  lesion  of  thp  mucous  mein- 
bnne  or  so  as  to  act  corrosively,  and  even  in  a  diluted  coailition 
their  inhalation  will  always  require  great  raution,  so  that, 
frbile  the  6treii£;th  of  the  solution  is  carefully  adaptrd  to  the 
sensitiveneM  of  the  pharyngeal  and  laTTttgeal  mucous  mem hrane, 
it  may  not  by  deeper,  incautious  inhalatioriB  excite  irritation  in 
the  Iqd^.  The  medicines  and  the  degree*  of  their  coneentration 
roast  therefore  be  always  so  selected  that  they  may  be  brought 
into  contact  with  ihe  healthy  parts  without  injury,  while  they  ex- 
ercise a  local  therapeutic  effect  upon  the  iJathological  procesfies- 

Subst&nces  whose  general  action  on  the  organism  iHunde.sir- 
al^  require  iipecial    atleiition  in  Iheir  application,  and 

tild  be  uvuidcd  altogether  if  thty  luu  be  rejdiiced  by  other 
remedies;  in  every  case  the  quantity  used  in  the  application 
fihoald  not  exceed  the  dose  nsed  when  given  intemidly,  and  in 
many  cases  it  should  be  even  le^s  than  thai.  Medicines  whose 
local  application  offerit  no  advantage  over  their  internal  or  subcu- 
taoeous  udminiittrdtion  must  usually  be  excluded,  and  rcmediea 
used  fiw  ihcir  general  cffuct  shuuld  only  lit-  Btkctt-d  if  they 
prudacc  more  rapid  and  more  favourable  restdts  when  inhaled 
than  when  given  in  any  other  way. 

The  do«es  of  remedies  applied  in  the  form  of  inhalations 
will,  in  contradistinction  to  their  admin ialrat ion  in  any  other 
Way,  be  detenniued  not  only  hy  the  nature,  inteneity,  and  ex- 
tent of  the  (lathologipal  cliaiiges,  but  also  by  the  mode  of  appli- 
(Sittoo  itself,  dependent  OQ  the  various  coniitrut-tiuDH  of  the 
WTcral  appanitiui  for  cnirying  it  out.. 

(a)  In  Lewin's  glass  apiMirntiis, constructed  on  Salea-G irons' 
principle,  60  grammes  of  fluid  are  pulverised  in  one  minute 
witJi  about  4K  to  52  strokes  of  the  pump;  thns  Iz-win's 
apfMumtns  palverise^i  at  one  sitting  nhout  a  litre  and  a  half  in 
iwenty-fonr  minutes,  and  this  is  found  to  be  about  the  mobt 
deairaUe  quantity.  Of  this  qunntity,  hnwever,  only  about  90 
gimmiDes  reach  the  mouth  of  the  patirnt,  ami  this  amount  must 
ibeirfure  contain  the  whole  do«e  of  the  medicine  which  it  is  in- 
tended ahould  come  into  contact  with  the  mucous  membrane 
of  the  pharynx,  larynx,  and  bronchi. 

(6)  In  Bergson'e  apparatus  there  is  not  so  much  waste  hb 
in  tboM  of  Salee-GiionH  and  of  Levin.    Inhaled  at  the  propet 
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dixtancc,  Lewin  ciilvula.tcs  that  almut  ^  ot  the  irhole  qaantUy 
of  pulverised  fluid  Hnds  its  way  into  the  mauth  of  the  patient. 
This  portion  of  tin*  I J  litre  of  fluid  of  his  glass  ap{mratua  will 
conesiiond  to  ul)out  240  i^ruuiinet;,  whicU  cau  bo  pulverised  in 
about  12  to  14  miuutes^  if  the  aperture  of  the  outflow  pipe  is 
proportionally  wide. 

(a)  If  the  fluid  iH  piilvevised  hv  steHtn,  ns  in  Sicgle'd  pro* 
cess,  then,  according  to  the  width  of  the  aperture  and  the  ten- 
BIOQ  of  the  iraprMir,  iti  iilK)Ut  a  quailer  of  an  hour  the  «]i]jaratue  will 
yield  from  30  to  yo  gramniea  of  medieatc-d  spray,  and  if  the 
patient  take?  the  niiterior  orifice  of  the  cylindrical  mouthpiece 
into  hii  mouth  he  will  receive  the  greater  portion  of  the  fluid 
intothat  cuvity,  uud,al  adixtance  of  4  to  5  ceutirnvtres  from  i(, 
about  5  to  J  of  the  whole,  i.e.  from  22  to  24  or  from  06  to  72 
grammes,  will  reach  the  mouth  of  tfau  patient.  In  order,  then, 
that  about  yo  gniiumes  of  fluid  amy  come  into  conlacL  with  the 
mua»ux  mrmbrane  of  tliv  pharynx,  l»ryii:i,  and  ItrtHifhi,  the 
patient  mu^t  inhale  for  about  tweuty  minutes,  with  outflow 
aperture  and  vajwur  tension  eijual  to  pulverising  about  yo 
grammes  of  fluid  in  a  quarter  of  nn  hoiir. 

If  we  eompare  these  calculations,  which,  it  is  needless  to  say, 
are  only  approximative,  we  require,  in  order  f«  convey  about  1*0 
gnmimes  of  fluid  into  the  respiratory  organs,  if  we  use— 

(a)  Hnles-G irons'  or  T<ewin's  apimratUH,  1,440  grammes  of 
fluid  and  a  period  of  '2i  minuter  ; 

(b)  Bergson's  bydroconiou,  210  grammes  of  fluid  and  12  to 
14  minutes ; 

(c)  The  steam  pulveriKer,  120  to  150  grammes  of  fluid  and 
20  minutes. 

In  addition  to  this  diflference  in  quantity,  which  is  anaroid- 
abte  in  the  use  of  the  different  apparatus,  we  have  to  consider 
also  the  degree  of  concentration  of  the  medicated  fluid,  which 
cannot  be  regarded  as  perfectly  eqmd  in  the  several  ap(iaratus. 

If  the  medicated  tluid  be  pulverised,  Oi  in  SaJes-OiroD:** 
apparatus,  by  impact  against  a  disc  of  metal,  or,  as  in  BergsonV 
hydrocouion,  by  compressed  air,  every  jiarticle  posDessee  tho 
degn.*e  of  concentration  of  the  original  uolutiou,  and  Hct«  as 
Buch  ui»ou  the  iimcous  membrane  with  which  it  ctHnes  into 
contact.    ]f,  on  the  other  hand,  the  pulveriuition  io  effected  hy 
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steam,  the  rteam  becomes  intimntely  mixed  with  the  epray 
generated,  «nd  U  deposited  on  cooling  iu  the  form  of  liquid 
drops  upon  the  siirfarc  of  tlio  rpspiratory  tract.  la  this  process, 
howevt;r,  the  coucentratioii  of  i\\v.  solutiou  is  altered  and  «tte- 
ntiated  exactly  in  proportion  to  the  quantity  of  water  evaporated 
iu  the  pulverisation,  [n  the  appiLratUH  fonstriicted  hy  Siegle  for 
every  30  grammes  of  Huid  ptilverisefl  dome  2.1  grammeH  of  wut«r 
will  be  converteii  into  vapour,  and  also  iTi  the  more  recently 
count  meted  nppiinitiis  on  thin  principle  an  eva[KiraTioTi  of 
m  to  25  grammes  of  water  is  necessary  for  the  sjiiiie  tjiiaiitity 
of  the  medicnte^l  solution.  These  *20  U>  2&  grammes  of 
iter  mu^t  naturally  be  tnkeQ  into  account  in  lisiug  the 
ue  of  concetitnitiou  of  lite  medicutcU  Buid,  and  we  miut 
make  it  about  j  higher  than  in  the  caae  of  the  medicinal  sub- 
ftancea  which  aru  pulveriaed  by  Salue-Girons'  or  Bergsoo'd 
apjiaiatus. 

The  following  account  of  retnedinl  agents  and  estimate  of 
their  several  relative  fpi-iTitiries  is  bai^eil  exclusively  ou  the  u«e 
of  the  neam  spray,  assuming  a  pulverimation  of  30  gmmmes 
in  15  minutes,  and  that  }  to  J  of  this  quantity  iindH  ittt  way 
into  tliemouthof  tho  iwiticut.  In  using  other  appnnitiiH,  there- 
Corr,  u  reduction  of  the  maximum  dose  by  two-thirds  must  be 
idmI«,  or  as  near  thi«  as  possible. 

Together  wilh  the  degree  offoncentralion  of  the  mpdieated 
colntiuns  wemubt  uewssarily  consider  the  number  of  inhalations 
aad  the  number  and  duration  of  the  eittingfi,  for  they  together 
give  the  comph-tc  dose  of  the  medicine  employed.  The  number 
and  dunitionof  thcinhalationii,aK  well  as  the  degree  ofconuen- 
tnition  of  the  fluida,  must  be  det  ennined  by  the  nature  and  intcn- 
Bty  of  the  f«thoiogical  proofesa,  the  vulnerability  of  the  iducoum 
meiubrane, and  the  eemitiveness  of  the  individual;  diAereut 
prewTtptioQS  must  be  given  for  chronic  and  for  acute  discusoe. 
It  is  (Ufficalt,  however,  in  this  place  to  Iny  down  general  rulet>, 
but  more  exact  estimates  will  be  adduced  when  we  come  to  treat 
■f  tlie  seTer«l  patholngieal  states. 

Ai^  regards  the  number  of  daily  ntltings  for  inhalation,  it  will 
be  decidedly  necessary  to  place  it  higher  than  hait  hitherto  been 
tbeouM)  if  the  desired  result  ia  really  to  beattaiQed,aDd  this  not 
only  in  acute  bat  also  in  chronic  diseases.     In  acute  processes 
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tb«  number  of  fiitticga  should  atnouDt  to  from  3  to  4  ap  to 
6  or  8,  and  thev  should  be  repenled  hourly  or  half-hourly  ia 
the  course  of  tlie  diij,  nr  even  through  a  jiart  of  the  night, 
while  in  Ktihacute  nr  even  chroiiie  cases  seldom  only  I  to  2, 
nnd  much  more  freqiientlv  4  to  6  or  8,  and  oven  a  larger  number 
of  sittiugs  must  be  ordered,  if  the  obstinate  procewes  are  to  be 
attueked  with  anr  good  result. 

The  dumtioQ  of  the  several  sittings  must  aleo  be  measured 
by  the  sensitiveness  and  the  powers  of  endurance  of  the  jtatient, 
and  should  gom-ruily  extend  over  15  to  20  or  3U  minuter ;  ia 
the  heginiiiug  the  nittiugs  miiy  be  soiuewhat  ahrid^'cd  and 
limited  to  o  or  1 0  minutes,  afterwaitls  either  gmdually  pmlouKing 
them  or  iucreiiBiiig  their  number  but  lenseuiug  their  diuation. 

During  the  sittings  themselvM  the  pntieut  should  be 
allowtd  tu  make  mute  or  leas  frequent,  longer  or  shorter 
^lauses,  according  to  bio  strength.  It  is  needless  to  say  that  in 
ordering  medicated  inhalations,  in  determining  the  oomber  and 
duratiuu  of  the  sittingn,  an  well  as  in  the  choice  of  the  medi- 
cament ajul  the  determination  ofiudegrtjeof  eoneeutration,  very 
much  must  be  left  to  the  diccretion  of  the  physician,  and 
that  no  rules  cjin  be  laid  down  beforehand  to  meet  every  ca^e. 

After  these  teehnieal  uuliees  wu  have  now  to  sjteak  aom^- 
whut  mure  |mrlicuhir)y  of  the  mediciual  substances  used  in 
iuholatory  thcnipeutic^.  \>'e  have  c!u«eificd  them,  at  far  as 
possible,  ucconiing  to  the  thempeutic  action  of  the  several 
substancep,  ae  well  as  with  special  regard  to  the  mode  of  treat- 
ment under  cousidemtioii,  of  which  ludeed  they  form  the 
materia  medica.  Such  a  cUisttiEieatian  is  all  the  uiore  justiBable 
here  because  we  are  almost  eiclunively  concerned  with  the 
local  action  of  ttiesid)stunceH  in  qm!xtion;and  the  effeelti  of  the 
se%'erai  drugs,  according  to  tlie  manner  of  their  application  and 
the  poBsihle  degree  of  concentration  of  their  solutions,  do  not 
diverge  in  the  sajue  manner  aa  is  the  case  with  their  internal 
apph  cation. 

This  plan  Reems  the  one  beat  adapted  for  affording  a  scien- 
tific survey  of  therapeutic  iuhalentc. 
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REMEDIES  ADAPTED  FOR   INHALATION. 

1.    REMEDlEt*   irillC'FI   WlTUDRAH'   UeaT. 

a.  Cold  Air. 

Mode  of  Action, — Tnhaladons  of  air  strongly  nrfrigemted 
by  ice  will  iimducrr  npirroxiriiatt-W  the  aaiuc  eflcrts  iqwn  the 
Mrbce  of  thr  rt^iiratorj*  orgaus  wbicb  cold  also  prodiKx^s  npon 
dUwr  {Mrt«  directly  accewibic  to  it.  The  only  tlifierence  will 
be  thftt  tli>*  inRaence  in  not  »o  continaous  and  uaint«iTUpted  as 
m  the  a{ij>U<«'ioa  of  cnlil  in  the  form  of  ico  coinpreseeB  and 
tae  bladdinv  to  the  coctemal  surface,  becnuse  for  one  tbing  the 
toMC  devoCw)  to  inbalation  i»  shorter,  and  also  becaut*-,  from 
tfaa  nature  of  the  respiratory  rut;cbauisii),  ultf  niatJu^  changef 
rf  tempenture  neceasorily  occur  as  tbc  iuiipirntory  current  is 
■ooitfil  and  iiu-  fxpinitory  <;an«nt  id  warmed,  and  thin  must  of 
faelf  roixlify  the  effect  of  co|c|,  Oq  the  other  hand  the  amount 
«f  beat  witbdnivn  by  the  cooled  aiririH  be  proportionate  to  the 
4etth  of  tn<t[iirati«n,  in  the  !«du>  viny  »■<  we  found  to  be  the 
flw  with  tbf>  trmjieniturp  of  pulverised  tinids.  So  also  the 
farther  the  air  pentTtmtea  into  the  respiratory  organs,  expeciallj^ 
it  i»  inspired  ihmngh  the  narrow  jiosterior  uan-s,  whose 
membrane  is  extremely  vasculur  and  bus  a  vwy  ex(eD-< 
Ave  Kirlacr,  the  more  will  the  influence  of  the  cold  be  dimi- 
■iAed,  tilt  in  the  tcnninni  mniifioulionH  of  the  bronchi  and  in 
tlv«ir  cells  of  the  lange  tbc  ntr  will  be  maintained  at  a  more 
t^aable  tetnpentnre,  less  influenced  by  the  fluctuattoos  of 
teBpaaCurr^  rnn.*«]  by  lii!i)iiniliuD  and  ex[tirBtiiin.  litit  ilH  tem- 
iiiiBrwMi,  howncr,  will  still  be  lower  than  that  of  the  air  of  the 
ham  fffdlnwily  t*.  l*nipurtionaUy  with  tbe  rrdnctioo  of  the 
toMMOStore  ntber  phy^ieal  proiHrrtim  of  the  air  will  atan  suffer 
^■age — namely,  itn  denint r  and  its  amount  of  moisture.  Owing 
to  4Le  increased  density  of  the  inspired  air,  a  larger  amount 
wl  «i»fgen  will,  bulk  for  bulk,  he  conveyed  to  tbe  resjiiratory 
MBU  titan  in  the  more  bcnted  air  of  the  room,  while  the  tow 
llMWiiliffn  capacity  of  the  stmngty  refrigerated  air  for  aqueoun 
fSMon.  which  i^  irtil]  further  n-daee<l  when  tti«  inspinrd  air 
fc«(  pmtm  thioiigb   or  over  water  and  becomes  charged  vitli 
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nioiiiture,   nn'll  diminish  tlie  vaporittatioa  of  water  from    the 
surface  of  the  luDgft. 

Ac-cording  to  tht^ite  conchtBiona  we  sliall  by  Inhalations  of 
utrongly  rcfrigcrat «ti  uir — 

1.  Withdraw  hpftt  from  the  wholft  siirfurc  r>f  t^<'  rcBpiratOTy 
tnicl  and  from  the  lungs',  and  the  degree  <»f  the  cooling  will  be 
in  inverse  proportion  to  the  depth  to  which  the  air  penetratea. 
But  as  the  depth  increases  the  tranRverse  nectioo  of  the  eur 
paiutages — i  e.  the  nurfw*'  whitli  t^xperif^QRes  thp  cooling  proecvg, 
the  whole  of  tlie  bronchial  mucous  memlirani*  and  the  super- 
fkieH  of  the  hingK — increaRcs  nlHo  in  a  very  remarkahle  manner, 
m  that  considpniblf  h)wc:ring  of  trTn]irratiirp  will  be  produced 
in  spite  of  the  healing  nf  the  nir  jih  it  pnases  over  the  upper 
putSi  This  cooling  influence  will  also  be  confiiderably  promoted 
by  the  sujjprficial  pdnilion  of  the?  cnpillariea  in  the  wall  of  the 
nUenli,  which  are  only  separated  by  a  thin  epilhelial  stmtiitn 
from  the  nir  in  the  nir  cells  ^"  t^iat  of  all  the  vascular  regiooa 
of  the  Iwidy  ihey  are  the  leant  protected  from  loM  of  heat  bv 
non-eondncting  tiit»ues. 

Vie  can  thus  produce  an  ant  iphlogtstic  effect  by  withdrawing 
heiit,  no)  only  iu  eanea  in  which  thn  tetapeniture  of  KpfM^ial 
portions  of  the  respiratory  tract  is  heightened  by  infliunmatory 
procefces,  but  al«o  in  eases  of  fever  with  general  riee  c/[  tera- 
perature,  and,  noertnling  to  Lnngenbeek  and  P,  Niemever,  we 
are  thus  able  to  cool  the  whole  nia.«8  of  iho  blood  and  reduce 
the  fever  tempenture.  Niemeyer  etates  that,  about  twenty 
deep  inspimtioDij  from  the  respirator  and  retention  of  the 
breath  for  a  few  seconds  will  be  sufficient  to  lower  the  bodily 
teraiierature,  taken  in  the  axilla,  by  «ftv<-rul  degrees. 

2.  The  breathing  of  Mr  at  a  very  low  tera)>erature,  jaat  in 
the  same  manner  m  cold  applied  to  the  eiterral  surface  of  the 
body,  excites  the  eontraetility  of  the  vessels,  ami  thu«  by  the 
diminution  of  their  calibre  let^sens  the  flow  of  hlood  into  the 
vascular  region  iuimedintely  exposed  tu  its  influence;  it  there- 
fore tends  to  reduce  the  hypenrmia  of  the  congested  surfaces 
of  the  mucous  raeinbmne.  The  anti-hypern?raic  effect  due 
tu  the  iahulatiun  of  cold  uir  diminiiihes  in  pro})ortion  to 
the  increafing  warmth  and  surfiiiee  extension  of  the  deeper 
prts.     If  any  styptic  action  can  be  attributed  to  thew  inbala- 
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it  eui  ool^  l>e  ID  the  ense  of  small  capiltary  HiemorTtingeg 
ta  the  upper  nnnilar  rpgiona  of  the  resjunitory  tmct,  as  tbe 
aaid  oo  longer  art*  with  nufBcient  inU-nsitjr  upon  the  hroncliial 
■ad  oaAxaoDBiy  surface  tu  stitnuliitc  the  nipturfd  vesseln  to 
tDgggtic  oootractioii ;  btit  certninljr  Huch  inhalations  carvfutly 
■iniiiiislered,  will  >ct  more  favoumhly  than  the  inspinitioii  of 
tke  f*yer-best«d,  iteamy  iiir  of  the  room,  and  tend  to  promote 
ike  cloMDg  of  the  T<>«»elii  nnci  tlie  formation  of  a  throinhus, 
Tb«  ftvplie  pffwl  of  gtrongly  refrigenitetl  air  cannot  be  aided 
trdo«{>  inK{iiratioQ  and  retention  of  breath,  owing  to  tht^  rapid 
lad  notable  rise  of  intra-thoracic  pressure  and  the  resulting 
■BlBXHUtTT  hypenemia — a  combination  of  inHucnces  cik'ulntetl 
to  wadace  tbc  very  reverse  of  what  ie  intended,  viz.  u  ]iirger 
(^  of  blood  ■>r  the  re-opening  of  a  provisionally  closed  vessel. 
AX  tbe  MUne  tini«  there  \*  no  doubt  that  in  etues  in  trhich 
^■KNTbagea  are  to  be  fi'ared,  where  there  is  n  prodi»:[iuviition 
[^  tbvtn,  inhalalioos  of  eold  air  may  act  propbylactically  and 
■■UliUiaiit  hjpenemlc  conditioos  which  may  heconac  the  sciuTve 
|«ff  wwBweA  biBinorTluige. 

3.  Since  the  onli-hyiKiripmie  action  dimints)ie»  and  impedes 
fW  iM^mi,!!  of  the  flaid  and  thf  corpuficiiUr  eteraent^  of  tho 
Uond  ool  of  the  cootrarted  vess^-ls,  it  must  nece«!arily  exorci&e 
•  limitiof  influeoee  on  eecretion  and  trannudatiou.  For  by 
hsMios  the  supply  of  blood  to  the  glamlulur  nrgnnii  of  the 
■iBwm  membnoe  it«  secretory  activity  will  1m-  iliminished,  and 
%M  ooly  will  verous  tninsadaiion  and  intillration  he  imi>e(Ied, 
hat  aUo  the  formation  and  secretion  of  miiciiH  and  pus  celts  id 
artMilal  ooodiiKMM  of  the  respiratory  mucous  membnioc. 

4.  A«  the  density  of  the  air  is  increased  by  refrigvnition,  so 
tlM  denvity  of  tliH  contained  oxygen  miut   he  increajsed, 

,  tb«fclo***  *  grentt-r  amount  of  oxygen  i«  conveyed  to  the 

mud  this  is  even  further  increaifcd  by  the  circumstanco 

thtr  deeper  and  Hlmnger  inspiratiooii  expand  the  lung  mora 

-tely  and  bring  a  luiger  extent  of  rcspltmtory  suiface  in 

«itb  ibe  air.     By  this  increase  in  the  pressure  of  the 

ami  in  the  amount  of  bloo<l  coming  into  contact  with  it 

-phjidological  effect  on  the  processes  of  respiration  and 

>m  miut  be  [woduoed,  and  thiii  again  must  exert  a  subor- 

isHueOM  on  the  nutritkxi  and  bloud-formation  of  Ihe 
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patients  Moreover  its  value  in  insiiiration  is  increased  bj  tli« 
fwct  of  iU  tiltmtiou  and  contiict  Ubith  fluid,  by  which  it  ii 
cleansed  from  injurious  admisturos.  Ad  Actual  disinfection, 
a  complete  nnrcst  or  temporary  eu«peiii«ion  of  put  rofying 
and  deconipu«iiig  action  in  septic,  putrid,  and  gangreuotu 
prooeettM  mu»it  not,  however,  be  loclced  for  froni  these  iubala- 
tions.  Cold,  which  c«rtaiiily  arrests  ft^nnentation  and  putre- 
faction, and  checks  and  destroys  the  vegetAtivc  proceu  of'j 
achistomycetes,  does  not  act  here  in  the  degree  necessary  to 
reduce  sufficiently  the  vital  activity  of  the  lower  fungi  on  the 
surface  of  the  respiratory  mucous  membrane  or  of  the  lungs,  u 
this  is  constantly  being  warmed  by  the  aiibjacent  blood  currents. 
Convincing  proof  of  this  is  given  by  fermentntion  experimenta 
at  variouH  low  temperatures.  In  severe  casen  of  diphtheria, 
where  even  the  dii-ect  applieation  of  iee  which  the  jiatient 
keej>8  in  contact  with  the  infected  jiarla,  by  meana  of  pieces  of 
ioe  in  the  month  and  pharynx,  faiU  to  suspend  the  decomposing 
pnx)eOT»  in  putrid  brouchiti><,  in  broacliorrhcea,  and  in  the 
deodapoging  procegses  in  broachiectutic  dilatations  and  cavi- 
ties, DO  result  is  obtained  by  inhnlationg  of  air,  however  strongly 
refrigenited.  Tliesd  inhalations  only  so  far  exorcise  a  favourable 
iiiflueuee  in  diseaaeH  attended  wilh  fermentative  ami  deeoiupo^ 
ing  proceuies  that  they  by  their  cooling  action,  where  it  is  ■ 
necessary,  withdraw  heat  and  lessen  h  viK-nemia,  and  also,  owing 
to  the  purity  of  the  ins[>ire(l  air,  a  fresh  Introduction  of  deh^ 
terious  Hubfitancej?  Jnto  the  respiratory  organs  ia  averted,  and 
any  further  aggravation  of  the  processes  of  decompooition 
already  prewnt  checked. 

6.  Lastly,  cold  air,  by  reason  of  ito  low  degree  of  saturation 
for  aqueous  vapour,  will  !>(»  of  considerahlo  value  in  relieWng 
the  he;tt  iind  drynesii  of  the  mTiooiin  membrane  in  febrile  casei 
where  there  is  a  greatly  increased  evaporation  of  water  from  the 
surface  of  the  respinilory  organs.  This  will  be  csi»ecially  felt 
wbiMi  the  air  |j&8t>e;H  over  ifit;lting  ice  and  the  surfec-e  of  water, 
and  becomes,  for  i  t«>  degree  of  temiieraiare,  completely  saturated 
with  luiueous  vapour.  The  elevation  of  the  temperatnre  and  of 
uioititurE!  cajtaeity  wliieh  the  air  undergoes  after  itn  entranre 
into  the  lungs  will  never  be  Milficient  to  oecasion  loss  of  water 
ap[>rouching  even  in  amount  that  whirh  is  caused  by  inspina^ 
tion  of  the  dry,  warm,  and  over-heated  air  of  a  room. 
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Indieationa. — ^The  diemiPO-phynicBl   efTectt  iirodiiced   by 
tDhaIatioQ8  of  eold  air  render  tlieir  s[iplication  useful  in   many 

1.  In  all  byiKTieinic  conditions  of  the  respiratory  orgnn8» 
more  esjiccially  of  the  Inryns  and  of  llie  lutigis  brought  nhout 
bj  inenoaed  aotivity  or  ovcr-fitniin  of  these  organs, «8  in  public 
speakera,  mog^ne,  >S:<'.,  or  in  othor  per»on»  from  \-&rJ0UB  causes. 
Th«  air  inhaled  exerts  in  thcao  cnws  »  cooUug  and  refre^bing 
influence  ui>oii  ihe  heated  parts,  and  not  only  willulrnvrx  the 
heal,  by  excitiug  the  veswla  to  energetic  coulrairtion  and 
diinini«biag  the  blood  contents,  but  alw  avaia  ihv  exudation 
and  tumefaction  of  Ihu  affected  i^rgitnx  which  ihn  hypf^rmia 
may  [iroduce.  The  sccondnry  iuBaumuitorycondilionti  and  die- 
torbeaces  of  nutrition  gmdually  »ct  up  in  these  persons  by 
oft-repeatijd  injuri'>utt  influonces  will  tlm>t  Iv  moRt  f>(fectiiaUy 
»aided  off,  and  the  development  of  disffHEcH,  Buch  as  fhrouic 
luTDgeol  and  bronchia!  catarrh^  relax^ttiou  of  the  vocal  cords, 
Ac.,  which  may  bv  regarded  ua  profeiiiitoiial  discuses,  will  be 
debyed  na  long  as  [M^ihU-. 

2.  In  all  acute  inllamtnatory  affectiona  of  the  renpiratory 
orgaae,  in  the  upper  as  well  as  in  the  deeper  parte,  pxtcndiny 
over  flOiall  or  huge  tracts,  the  heut-abstmi-ting  ami  hypenrmiic 
action  of  inhalations  of  eold  air  will  directly  combat  the  inflam- 
tnadoa,  and  he  foand  of  equal,  if  not  of  greater,  value  than 
other  tneihods. 

Among  these  affections  mu^l  be  ineluded  acute  catarrhal 
inflamnuitiong  of  tbe  respimtory  uucou-o  membnine  generally, 
of  the  none,  the  huynx,  the  trachea,  and  the  bronclu,  whir-h 
tnletate  tbe  action  of  cold  better  than  that  of  astringent  fluids  ; 
»al6o  the  gtmver  affect  ions  of  tbe  lungp,  such  n»  pneumonia  and 
leumonin,  ought  theoretically  to  be  benrlilcd  bv  llie 
of  cokl  iu  tbe  form  of  inhalations  of  cold  air,  and  be 
tfTOUiably  influenced  by  iht-in  objectively  and  pubjectively. 
Bm  we  liave  no  oalisfaclory  olwfr%-atif.ns  on  this  [loiut  aa  yet. 
It  it  needtcM  to  «y  that,  where  these  procewies  do  not  occur  at 
MKbrfantire  diceascn,  bQt:»rcfip«)Ddary  loadeepiT-lyingjiffcction 
— cod  bU  itie  diseases  of  this  nature  connected  with  pulmonary 
phtluAa  come  onder  this  categoi^- — inhalations  of  cold  air  are 
Ml  couatcMndicnted ;  only  the  results  will  be  less  Cavourablc. 
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3.  It  ifl  onlj  rational  that,  iu  rvbrile  ()iw.-tuc«  vc  should  not 
only  seek  to  produce  a  atrongly  refrigerating  effect  on  the 
sarfaf*  of  Hie  rflB{)iratory  orgaiiy,  but  uImo  In,*  to  retlufo  tlie 
general  temperatiirff,  in  the  siime  way  as  by  llio  action  of  eohi 
bath«,  in  wbiVb  heat  is  ra])iflly  given  off  tlirougli  (he  skin. 
Id  all  feverish  ailmpnts.  FK]>ecially  in  gcineml  infect  ioiiKiliiieagpii, 
and  acotf  exanthemato,  attended  with  high  temperature,  a 
rcdnction  of  the  temperature  by  inhalations  of  cold  air  may  be 
iittonipti-d,  in  which  cai^ethe  influt^nceof  cold  on  the  hy]M-nrmic 
iind  inflammatory  conditioup  of  the  respiratory  organs  iu  certain 
of  these  diseases  may  in  itself  arre?t  the  development  of  dati|{er- 
OU8  eom plications.  Tbe  anxiety  lert  the  admiRsion  of  cold  air 
into  the  larynx  and  the  lungs  sboiiUI  aggravate  jnntead  nf 
diminish  the  existing  affecH<)ns  of  the  respimtory  organic  or 
even,  like  other  causeH  of  chill,  superinduce  cough  and  catarrh, 
if  thcfle  are  not  already  present,  is  wholly  imjuatified  and  easily 
act  a»ide  by  fact-g.  The  patient  himself  finds  Iheac  inhalations 
cooling  nnd  rcfreihing,  and  they  afford  subjective  alle\'iation  in 
cireumstanecs  in  which  it  cannot  be  nbtainerl  by  any  other  means. 

4.  In  connection  with  this  effect  of  the  inhalation  of  colfl 
air  in  local  and  esiwcJally  in  feverish  ailments,  its!  elighl 
eapiicity  for  moisture,  dependeul  ou  its  low  degree  of  temgtcra- 
tnre,  in  of  value,  na  it  tends  to  diroiniiih  the  increased  evapora* 
(ion  of  water  from  the  surfjice  of  thfi  respiratory  organs  caased 
by  the  fever,  and  so  servei*  to  maintain  their  normal  amoimt  of 
moisture.  As  the  inhalations  of  cold  air  at  once  abfitntct'  beat, 
diminish  hyjtenemia,  and  check  eiiijwralion,  they  are  perbflpf 
more  uaeful  iLhu  auy  other  monufi  now  at  our  cnminiind  fw 
reducing  the  heat,  dryness,  and  hypenemia  cMuted  by  fever,  and 
80  alh^viuting  the»uhjective  sufferings.  Killing  the  respiialoi^ 
Oigans  with  cold  air  will  be  followed  by  tbe  same  resullK,  and 
its  application  is  indicated  in  local  erythematous  and  influm- 
uiatory  oonditions  attended  with  syrajitoms  of  beat,  dryness, 
and  smarting,  eucb  as  erythematous  and  acute  catnrrbal  in- 
flammation of  the  nasal  mucous  membrane,  of  the  mucon? 
membrane  of  the  oral  and  pharyngeal  cavity,  in  mtarrhal 
angina,  &c.  Cold  inhalations  also  bring  subjective  relief  to  the 
[uticnt  in  parenchymatous^  and  phlegmonous  inflammatinns  of 
the  tonsils,  of  the  peritoneillary  tissue,  of  the  uvnhi,  of  the 
mucosa  and    submueosa  of  Uie  oral  and   pharyngeal  cavity. 
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41  Bbo  ID  Lbooe  caves,  ia  which  suppunttion  ii  not  immiaenC 
tlie;.  ia  a]t**mato  cotnhinatioa   with  the  local  appU«atioa  of 
m,  Till  farthf>r    f  ho  retbiiution  of  the  inflnnirautioii.     If  thie 
ioH  ont  sacceed     we  lou^t  later  oq  «u)Mtitute  hvnl   for  cold 
ni  hasten     nbHct*s»-for0utioii    by   the    inhaUtioa   of    warm 
r»llifnf    viipoam.      AImi    lu    the   deeper  rt'gionH   of  the  re- 
fOBtoty  tract,  in  the  laiyni,  tnuthcfi,  ami  bronchi,  inhatatiims 
Wrtnagl^    r^fri^cratei]  air  ara  found  toad,  beneficially  ii|Km 
'ifltiVnl,  |Kirtly    by  Jta  low  temperature  and  partlj   by  its 
:j'  ai]Kieit>'    for   moisture,  and  to  ensure  a  speedy  recovery 
':    r  alime  or  vrith  the  aid  of  other  meafiures. 
'.  The  inlin.l"tion  of  eold  air  is  decidedly  iiH^fiil  in  eas^  of 
•  TV  insuHiciencj*,  oa  account  of  its  greater  deuuly  and 
,    i.tjy  it*  gxeateramonnt  of  oxygen.     The  de»ire<l  cffret 
a(Uutocrease<l   by  the  refreshing  influence  of  cold,  which  must 
iriff  be  taken     into  consideration.     I   may   hrrc  refer  to  the 
iMimug  ^th  which  tb«  a^hmatic  KuS't^ror  ruiihei*  during  nn 
MkIc  to  the!  crold    niybt  air,  while  he  dooa  not  exi'Crience  the 
^K  relief    from     i-onaprcsAed  air   of  the    same   dengity,  and 
pm^amg   xiictefore   in  the  same  volume  the  same  amount  of 
•men,  AS    be    doe«   ftwn  inhiJing  the  greatly  cooled  atino- 
fiMie   MT,        There   is  fmjuenl  opiKwtunity  of  making  the 
■M  atvcrmtticm     with  regard  to  other  fafferer^  from  apna-n, 
m^  as  tubercuiou?-  ptttienla,  th-we  afflicted  withstenoKis  of  the 
tknwmgrr    vritli  ciirdiac  affections,  Ac. 

Hw  effect  of  inhnlntioti  of  eold  airbymeane  of  the  respirator 
^of  c«jar«e  bc<  only  pillintive  in  certain  cflBt>B,as  it  cannot 
f^BJan  luiv  fTiinitive  inilueoce  upon  chronic  difficulty  of 
b^diisx*  etnphyw^'in''.  nervous  asthma,  pulmonary  tuberculosi?, 
nwuiMiii  or  iwpt-ic  affection  of  the  larynx,  tiachcii,  or  bronchi. 
*T>c*hrf  th*  ttction  of  cold  on  an  enipliy^emutouH  lung  may  for 
(faoKHDrnt  rou*^  the  elarficity  of  the  pulmomiry  tissue,  and 
«Lbr  l^wenioR  ^^^  expiratory  insuffteiency,  cause  the  removal 
^  ^_,  ,  ^  . '  renidual  air,  highly  charged  with  carbonic  acid, 
iHk  ih*    '       .  ^    pulmonarj-  vesielen,  while  it   conveys   at   the 

^K  time  «   r«l"*^'*"*'T  ''"'gf''  amoimt  of  oxygen  to  the  lung», 
■1  th^    cot>«'*^*'"**''-^'  l'"^™"'*'"  *1"-'  exchange  of  gases,  this 
■^milifllr  n«»y  certainly  be  possible.butisnot  yet  established 
IfS*  ynfp^'^nxlv    ^R''  «^riea  of  reliable  ohservatiuos.    Thw 
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hypothenis^  liowever,  »Bems  to  m«  highly  i>nilpable  from  the  im- 
mediate effccl  which  iuhaUtions  uf  cold  air  pnidiice  during  hd 
asthmatic  attnck,  uiid  vrhich  c«iinol.  \w.  c-xpUitied  Holely  by  the 
mere  increase  of  the  nsygpn  contained  in  the  insjiired  air.  Wk 
should  not  be  justified,  however,  in  at  once  inferring  from  these 
phenomena  that  in  inhulationa  of  cold  air  we  ])robabty  riot<tics8 
a  means  of  restoring  emithysematoun  pulmonary  tissue  to  its 
normal  condition.  We  ran-tt  for  the  moment  be  content  if  in 
the  future  we  sucet-L-d  in  procuring  in  an  aNthmatie  attack  or 
uny  <itl)er  fnrm  of  apmj'a  tliH  relief  which  for  the  present  is 
afforded  only  rarely  and  teni|jorarily. 

In  croup  and  diphtheria  of  tlie  deeper  air  ijausages  thediief 
value  of  inhiilatioo  ie  to  preserve  the  life  of  the  patient  till 
suppuration  u  set  up,  leading  to  the  detachment  and  expecto- 
ration of  th^  membrane*,  or,  if  thig  does  not  take  pUice,  the 
liquefying  them  first  of  all  in  aome  otber  way  (v.  infra,  I>ipb- 
therin,  6ic.)  We  must  above  all  Ihingii  bewaro  of  waiting  too 
long  in  such  cases,  and  so  losing  the  most  suitable  time  for 
iracheot^imy.which  is  frefniently  inevitable,  and  llius  Iw  obliged 
to  perform  this  operation  uader  Iwb  favoumble  oonditioiu. 

6.  Firmlly.  as  regards  the  styptic  nffccl  of  the  inhalation  of 
cold  air,  it  will  be  limited,  aw  we  have  alrexidy  said,  to  capillary 
bnmorrbagcs  of  the  upper  part  of  the  respiratory  tract,  which 
may  be  arrested,  however,  more  mpidly  and  effectually  by  other 
meant).  It  in  quite  useless  in  lupmorrhage?  from  the  deeper 
bronchi  and  from  the  lungs,  as  has  been  proved  by  jnsctieal 
L-xiJcriencf.  On  tlif  otlicr  hand  it  may  be  useful  in  the  after 
treatment  of  peraiateut  hypenijmia,  taking  care  toavoid  too  high 
a  negative  prt-ssuro  in  the  thori)c,and  its  emjJoymunt  seems  to 
be  flpeciftUy  indicated  in  cases  of  frequently  recurring  capillary 
heemorrhages. 

h.  Cold  Watfr. 

Water,  especially  ice  water,  has  also  b«;n  used  for  the 
application  of  cold  to  the  res]iiratory  orgODi,  as  this,  reduced 
into  the  finest  »pray,  can  be  iuhiiled  de<'p!v  into  the  broi»ohi. 

But  in  tlUi!  case,  far  more  than  inhnlatious  of  strongly  refri- 
gerated air,  Bccondiiry  warming  interfere*  with  the  effect,  as  the 
aqueous  purtieieu,  as  we  have  already  shown,  even  in  passiug 
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from  the  appamtus  to  the  mouth  of  the  pritient,  alter  in  Una- 
penttore  and  absorb  heat  or  become  resolved  into  vaiwur.  Thta 
phcnoinenon  will  natunilly  obtain  still  more  the  farther  the 
purticles  penetnite  into  the  rcRpinitory  orgiins,  so  thnt  whoa 
th<?y  reach  the  lower  part  of  the  air  pnswige-S  they  are  dcarcely 
ot  all  cold,  »nd  the  effect  of  the  inhalations  is  little  other  tLan 
that  of  water. 

It  la  obviuua  tliat  for  the  pulverisation  of  culd  wat«r  we 
taUBt  Use  only  auch  apparatus  as  are  iadependent  of  lieut 
(st^m)  05  a  motor  powtr;  we  must  therefore  especially  select 
tbos«  eonstnicted  upon  Mntthien  and  BergsonV  ])rinciple,  the 
epray  from  which  also  penetrates  more  rapidly  intn  the  oral 
eavity  and  is  less  heated  by  the  wnmith  of  the  room  tlian  is 
the  case  with  apparatus  founded  upon  Sales-(f irons'  principle. 

Mode  of  Action  and  Indication'^.  —In  order  to  form  im 
accoratc  estimate  of  tbesi-  phyak-al  procc-icfs,  btefore  iiioiiomicing 
jud^tnent  ujion  the  application  and  t'tfuct  of  pulvcriKf^d  cold  water 
we  must  first  consider  in  what  caecs  it  can  be  used. 

U  lo  the  upper  jiftrt  of  the  respimtory  orjjiinsjin  themonth 
and  pharynx,  oold  water,  like  cold  »tr,  ha.-i  a  refreshing  and 
moistening  effect,  and  to  some  extent  also  IeR!ien!i  hyjwnrmia, 
m  that  its  application  is  indicated  in  c««e*  in  whieli  these 
macoiu  membmnes  are  erythematous,  dry,  and  hypenemic,  as 
in  catarrhal  and  phlegmonon^  iuQainmation^,  either  idiopathic 
or  appearing  aa  sequeLe  of  other  affections,  e.g.  the  general 
Ulfectioaa  diseases,  lyjfliu^,  the  acute  exuutheniata.  &c. 

So  aiso  in  clironie  ejitarrlis  attended  with  ht-at  and  dryness, 
in  Mxnlled  phart/titfUis  sicca,  eold  water  is  finite  inTaliiable, 
and  inany  invalids  cannot  do  without  it.  .Seitz  has  used  the 
ifiray  of  ice-cold  water  with  advantage  in  (tnglna  tonxiHarU. 

In  cn^es  where  ropy  Mcretion,  difficult  of  e3|>ectonition, 
adb«uv«  to  the  mucous  membmne*,  wiiccially  to  the  [jostcrior 
pfaatyngea]  wall,  as  lu  tuauy  formH  of  phuryugeal  catarrh,  a 
partial  liquvfaction  of  such  masscH  may  be  at  once  eflfected  by 
tii6*e  inhalatioDs,  and  their  expectoration  Ihcilitnted.  When, 
iHiirever,theBecreticni!  form  t^iugli  and  firm  cnist.-i,  upon  which 
ample  water  will  not  exert  a  Hutlifiuutly  solvent  a^ion,  recourse 
oukft  be  had  to  remedies  which  have  a  decidedly  nolvent 
iafiaence. 


n» 


JtESl'IRATOHr  TJiERAl-EVTICS. 


Cold  «-nt(-T  admiuiricred  in  tlie  form  uf  Kpmy  will  produoe 
Hinnlar  results  uliio  on  tbe  luucoiu  membmncs  uf  the  larynx 
and  to  soiDC  extiMit  of  the  tracb&a  Uk\  and  will  exercise  a  cool- 
ing, refreshing,  and  moistening  iuHueuce  in  the  ca^e  of  (<iugen, 
public  Bpeakers,  teachers,  officers,  Ac^  after  violent  exertion  <rf 
their  vornl  organ.  .So  also  after  violent  exertion  and  ovet- 
he4itiiig  of  thi"  voeal  organ,  producing  considemble  ev-u{ionitJou 
of  water  from  the  Kur^e  of  the  muooua  membrane,  it  will  act 
a*  n  solvent  ami  liquefy  the  scanty,  viscid  mucus  which  under 
such  rii-cuniatancef  is  secreted.  Ma.s»es  of  necretion  even  more 
tennciouH  and  richer  in  cellular  i:lcmcnt«  may  be  partially 
liqucHi'd  iiiid  made  eiii*y  of  expectoration  by  the  coM-waler 
Hpmy.  Wl-  may  therefore  use  these  inhabtious  with  tidiiiutngc 
in  chronic  catarrhs  of  tbc  larynx  and  of  th«  trachea,  whether 
simple  or  ueeondnry. 

2.  The  deeper  thi^  aqueoux  ]uu'tiel(!>i  {penetrate  iuto  the 
trachea  aud  bronchi,  the  fewer  they  become,  and  the  more 
ra])idly  will  they  become  wanned  by  (he  Kurroutidiiig  air  and  in 
[lart  resolved  into  aqueous  vapour,  so  tliiit  in  such  cases  we  must 
DO  longer  e]C[)ect  them  to  exert  any  refrigenitiDR  indaence.  On 
the  other  haud.  ^»  their  temperature  is  still  lower  tlian  that  of 
the  pulmounry  air  and  the  respiratory  mucoiu  mcmbmue,  they 
vill  in  acme  meaiiure  produce  a  refreshing  effect,  and  in  some 
degree  moi>t4>n  the  mueouii  snrfaee. 

It  i«  only  when  the  inhalations  are  continned  for  a  Kulfi- 
ciently  long  time,  longer  than  is  cutrtnmary,  from  thirty  to  sijtty 
miniitcH,  that  they  exeit  a  Hcjuefyiiig  mBueace  upon  the  secre- 
tioa»  contaiued  in  the  bronchi,  for  the  amount  of  spray  which 
penetrates  into  the  bronchial  tubes  is  generally  much  too  snuill 
to  be  capable  of  giving  off  water  enough  to  liquefy  sufficiently 
(he  tenacious,  adhesive,  tirm  secretions  in  the  larger  and 
smaller  bronchi.  We  must  never  forgot  in  this  case,  a&  also 
in  the  paM>  of  ihe  uiediedted  iiilialalious  to  b«  subsequently 
enunientt^d,  that  the  quantity  uf  fluid  becomes  less  aud  less  as 
it  penetrates  deeper  and  dc-eji«r  into  the  air  parages,  and  that 

Ite  Hiirface  over  whirh  thi>y  spread,  if  they  ha^-e  really  pcne- 

roted.  becomert  more  and  more  extensive. 

In  these  regions  of  the  i-esjiiratoiy  organs,  then,  the  action 

ef  cold-water  spray  entirely  coincide?  with  that  which  we  obtain 
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by  (he  irili:Ua1ir>ii  of  emollient,  Rolvent  llu»lsitn(l  wrirm  v^poim. 
We  may  therefore  refer  to  the  latter  for  further  details. 

3.  lu  cases  of  Hvfpntea,  especially  in  advancetl  tubercalonSf 
it  htus  been  observed  that  jjalieata  breathe  water  spray  better 
than  ordinary  air,  and  even  iu  asthmatic  dyspu«i-'ii  iohalations 
of  ei'ld  vr&tcr  afTordud  uiiiiiiHlakiible  rL-liff.  Wc  are  thert-forw 
fully  justitiMl  in  iittL-niptiiig  to  f^ivc  ruhuf  iu  i^uch  cases  by  the 
applicAtion  of  the  epray  of  cold  water,  especially  when  the 
•iniinnry  rouiGdiLtJ  havi?  failed  us. 

InhaUtiuuii  of  cold  epray  have  also  beoa  mueli  reooinmended 
ID  croup  aod  in  hiryngeal  uiid  tracheal  diphtheria,  but  in  thette 
cases  warm  spray  and  emollient  aqutntus  vapours  are  more  in 
repute.  After  the  o[>pmtion  of  traehrotomj  the  iiihalalion  of 
|HiK-eriscd  wat«r  may  also  be  adopte<i,  but,  accordingto  our  pre- 
M-nt  t^icricQce,  it  i^  better  to  choose,  instead  of  ]mre  water, 
medicated  aolatioos,  especially  disinfectants  and  solvents,  which 
respond  more  to  the  indication*  than  ordinary  water  spmy 
(v.  iniim,  Diphtheria). 

■4.  tjistly,  cold-water  epray,  pulverised  ice  water,  has  been 
Qsed  to  arrest  haeiuorrhagG.  Fieberwas  the  first  to  recommend 
it«  use  in  pulmonury  hirniorrhu^i-s, 

IjfWin  also  exprussed  t  lie  opinion  that  cold-water  spray,  even 
if  ooly  slightly  cooler  than  the  air  of  the  rooin,woulil,  in  accord- 
ance with  physical  laus,  exert  an  astringent  influence  uiwu  the 
tDttCoiis  toembrane  and  the  vessels  of  the  bronchi. 

There  is  no  doubt,  however,  that  this  influence  will  always 
be  a  very  insigniRonnt  one,  and  will  gnuluiilly  diminish  the 
Luther  the  8]iiay  penetrates  into  the  very  regions  ^'hieh  are 
the  chief  seat  of  the  hii-morrhages,  where  it  abi^orbs  lieiit,  so 
that  eventually  it  will  exercise  no  cold  effect  whatever.  Even 
ID  lueiuorrhageit  jroni  the  mucoiu  luembrane  of  the  tnichea, 
thela)7iu:,abd  the  pliaryii.\we  should  not  waste  time  in  trying 
eTpcriment.4  with  inhalations  of  cold-water  sqiray,  but  proceed 
at  oii<?c  to  more  energetic  and  effectual  measures. 

2.   F,M0LL1E.VT  RkWKDIKS. 

Mode  of  Action. — Tliese  substances,  when  ujiplied  in  a 
aoit.-ible  Ibnu  to  the  mucous  membrane,  alleviafe  the  irritation 
pmditced  l^  ueute,  Bubacute,or  chronic  iuflammatorj' processes, 
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without  tkvm^lveH  enteriug  into  chtrmical  combiQation  with 
the  albaminates  of  tbc  tissue.  Thoy  act  locally  ]>artly  by  tbeir 
contact  and  their  tliflTusiou  over  the  surfiice  of  the  iniicoun 
inembraue,  uml  |uiTt)y  by  peutftratiua  iuio  the  more  ttuperBoial 
epithelial  Htnita  and  layers  of  the  pathulogically  altered  tnucoui 
membrane. 

The  remedies  bclnnging  to  this  clues  contain  in  the  water 
which  is  their  chief  constituent,  and  which  itself  relieve*  irrita- 
tion, simply  either  a  small  miiount  of  some  readily  volatiHsablc 
aromatic  substance,  usually  not  more  precisely  iipecified,  or  »ome 
of  the  constituent  ])art«  of  seeds  which,  when  triturated  and 
mixed  with  water,  form  re^il  or  aemi-omnUions,  or  they  contain 
bhuid,  uuirritjiting  fwtty  oils,  which  when  used  are  usoally 
iritiimted  with  !>cme  umolli<>nt  l>ody,  or  witli  gum  or  mucilage; 
lastly  glycerine,  either  simplydiKsolvctl  in  water  or  in  combina- 
tion with  somcr  oMurr  remedy,  is  UHcd  for  tlie  same  purpoiie. 

When  thcsK  fiubatunccs  ure  brought  into  contact  by  inhala- 
tion with  the  diseased  mucous  membrane,  they  will,  wherever 
from  iofiammation  and  swelling  it  has  become  hot,  dry,  and 
teoBe,  produce  a  cooling,  moistening,  and  relasing  effect ;  they 
will  Uiosen  haid,  inspissated,  or  ropy  seeretions,  liquefy  tbonit 
and  facilitiite  thoir  espuUiuu.  In  parts  where  the  muoua 
membrane  has  h<;en  deprived  of  its  epithelium,  or  which  have 
liccomc  the  seat  of  superficial  or  even  dce|>er  cxcorintions,  Ihetw 
mibstiinces  may  fonn  a  protecting  covering  under  which  the 
injured  mucous  incmbmne  and  the  more  or  lesd  exixiaed  nerro 
terminations  are  protected  from  irritation,  especially  from  the 
irritation  of  the  atniosphcric  lur,  as  well  as  of  th« secretions  and 
also  of  many  ingesta. 

The  eSect  of  the  increased  tempemture  at  which  these 
inhalations  are  used  is  to  produce,  in  cases  which  admit  of 
healing,  energetic  cell-prolifemtion  in  the  mucous  membrane, 
over  which  a  layer  of  pus  corpuscle  and  young  formative  cells 
collects,  while  the  scruut^  infiltration  is  reduced  by  a  more  rapid 
current  of  lymph  through  the  lymphatics,  whereby  the  tia^ne 

relievod  from  llie  accuinulalion  of  blood  and  plasma.    Where 
epithelium  is  lost  and  supurliciul  catarrhal  and  even  deeper 

srations  have  been  funned,  n  healthy  suppuration  and  cell- 

auitiou  will  take  place,  by  wliich  the  injuries  to  the  limue 
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will  be  replaceil,  while  ttie  retrogreimiun  of  (he  [)atbolugicAl 
<juuiges  Booompaujr'iiig  tbexc  injuries  will  he  accclei-ulcd.  Bj 
meuis,  tlicn,  of rnioilirnf ,  protective,  find  rclnxiitg  ap)iUc-iLtiu[is — 

1.  Tlic  irritation  of  the  inflamcH  ti»iiie  irill  bo  TeiluciKi  in  a 
d^ree  noticeable  hy  the  patient  himself,  and 

a.  The  hertliu^  pi-ocess  will  proceed  more  nipidly  iu  ctiHCs 
Hhere  this  is  jH^xiblt;. 

Indications. — fn  all  in flnmmnlory  procoKi^ii  of  the  mucrnis 
membrane  of  tbu  respiratory  tract,  attended  irith  increased 
irritiitionofthepartssffeift^d,  weraayemplov  emollient  remedies 
jitnpiji'  for  their  topical  fiction  with  the  twofold  object — 

1.  Of  improving  the  .■'uhjectivi-  condition  of  the  patient  by 
diminitihing  the  painful  i<uuKLtloa<  wluch  are  produced  by  con- 
stantly recurring  irritations  which  reach  the  affected  mucoita 
nwrnbrant?  from  without  ; 

2.  By  ktHi'ping  ofi'  those  iujmious  sources  of  irritation  and 
pveMnliog  at  thL<  same  time  more  favoumUt*  couditious,  it  may 
be  pouibli:  for  the  [Kithologicil  proceMH  lo  nm  its  course  in  a 
shorter  time  t)mn  would  othcrwi^se  be  the  rase. 

The  diseases  which  require  the  employment  of  protective, 
etDoUieut,  and  relaxing  npplicntiona  ajv— 

1>  Caiarrhtd  /i>_^rtHn/i'i/fww,  Vfbcther  acute  or  subacute, 
in  vhjcfa  the  mucou.')  membnune  of  the  »ir  pns^^eii  tieoomes 
liot,  dry,  tenae,  etiff,  and  swollen,  denutlecl  of  <*pifhe!iam  or 
flOTcnd  with  deep  erosions.  When  this  i*  the  case  the  oxygen 
of  the  atmoKphexic  air  acts  as  a  violent  irritant  on  the  mucona 
and  pffoduce-s  a  sen-fe  of  burning  and  soivness  in  the  aft'ecfeil 
pan.  If  I  be  larynx,  the  trachea,  or  the  bronchi  are  e^>ecially 
attacked,  each  inB|>ir&tion  may  be  couHtantly  attended  with 
tickling  and  a  desire  to  cough,wbitc,  if  the  mouth  and  phaiynx 
are  affected,  the  contact  of  the  ingeatn  at  the  posterior  part  of 
the  epiglottifi  and  of  the  larynx  is  followed  by  burning  and 
oonrting.  diffieidty  of  swallowing,  and  :in  irritative  cough. 

2.  PannicIij/matoMti  anil  PhUijauniou*  Injiammaiioiu. — In 
timn  caaes  emollient  applications  will  be  CHpecially  indicated, 
vbera  cold  is  either  no  longer  suitable  or  has  not  btrcn  well 
bcnie,  «■  when  from  any  reason  it  does  not  act  favourably. 
InflajmnatioDs  of  the  mouth  and  pharynx  as  well  ae  of  the 
laujax  may  lead  to  supfiuration  or  ulceration.     The  irritation 
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of  the  dark  r«d,  hot,  dry,  tense  raucous  inerabraQe,  iirojected 
by  the  geuerally  ditfused  infiltmtiou  of  the  aub-mucoiw  tiMUe 
fiir  inW  the  cuntics  of  the  orgaoi  affectod,  will  bo  greatly 
lessened  by  L>mo1livDt  remedies,  which  moisten  the  surface  and 
cover  it  with  u  i)rote<!tive  layer  of  emulsified  oil,  gum,  or  vege- 
table niuc-ufi,  whilt-'  the  subjec-tive  cnnditiMn  of  the  jiatient  is 
greatly  improved  uutil  (hu  iiwvlling  diNLpj>eHni  or  the  abscett 
dischjirges;. 

.1.  Psfitidommihranoits  Injfxitnvnttione. — I  wish  to  groap 
uader  thi^i  head  iped&lly  those  diMiases  which  are  ehancteirised 
by  the  fonniition  of  a  congulated  fibrinous  exudation  on  the 
eurfiwe  of  the  mucous  membrane,  eiich  oe  diphtheria  and  eroup, 
as  vA\  ns  those  maladies  in  vhioh  the  mucosa  of  the  rccpiratory 
orgnns  participates  in  the  geoentl  disturbance,  such  as  scArlet 
fever,  measles,  scurvy,  nyphilis,  and  in  diwases  of  the  sab- 
maxillary  bfjne!,  Sic.  In  these  diseases  oily,  inucilnginous 
remedies  are  less  effectual  than  emollient  vapours  in  oombioa- 
tiou  with  ^oh'eut  or  antiseptic  sub:»taiicei<,  which  promote  the 
loosening  and  detachment  of  the  adherent  mtmbi-anes.  I'he 
p:uD  also  attending  the  secondary  ewelling  of  the  adjacent  part« 
will  bn  relii-vril  hv  the  action  of  hot  vnjiourii  and  by  irrigation 
with  the  sipray  of  snme  vegetable  infusion,  &c.  For  the  dis- 
infecting and  antiseptic  tieiitment  oF  these  jirocesacs  see 
farther  on. 

4.  Ul^eratlce  Proocsseg,  especially  thofle  of  an  inflamma- 
tory  or  eretbic  character,  in  \rhich  the  ulcers  are  in  a  state 
of  hyper-irritation.  These  ulcera,  actordiiig  to  their  situation, 
niuy  1m>  either  more  or  U'i^s  protected  from  mechaniiiil  irri- 
tation, or  they  may  be  constantly  exposed  to  it,  and  the 
)iain  thus  ]iri)duced  may  become  unendunible  and  lead  to 
fuuolioual  dishirbances.  This  will  be  e»iieciiiUy  the  case  with 
ulcers  of  the  pharynx  or  at  the  margins  and  apex  of  the  epd- 
glottiK,  <m  tilt;  [loftcrior  extornal  surfucx-  of  the  larynx.  Su:,,  to 
that  deglutition  often  becomes  imjMesililc,  iinil  the  juitient  from 
inanition  is  still  further  reduced.  Jt  is  rarer  for  ulcers  of  the 
vociil  cords,  of  the  processna  vocaleti,  or  of  the  posterior  lar^'ngeol 
wuil,  by  their  painfiilDess  to  give  occoition  to  such  diHturbnnces. 
These  uleerK  may  (a)  be  ot  a /avountble  character,  in  which  by 
the  inhalation  of  medicated  fliuds  injuries  have  been  warded  off. 
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jere  thin  kiut  tieeii  full^mi^ij  by  ra|iitl  rc^jmr  of  the  lo&n  of 

bjr  iibiind»tit  cellular  prnliferatiou  and  young  con- 

nwrtTve    rissue    with  or   without    miy   ((uiMilfrahlf   ciratriciul 

fonnBtioD,  or  in  whicit  in  the  ti^^t  iuKhmcca  fuvounible  rt-actiaa 

has   been  establiahed    by  caQStic  nml   alterative   i-emedies,   a 

pracesB  which  may  subsequently  be  furtht- r  advanced  by  the 

applioatioQ  of  emollients  aod  so  ultimately  end  in  recovery; 

or  (b)  there  nre  others  in  which,  in  consetjuence  of  the  incum- 

bilitif  of  the  fundaineniiil  [f^iim,ii^  phtliisis  and  cjirrinomntous 

degencratioD,  recovery  is  almost  nr  nUogether  iinpossiblr*,  nvA 

which  therefore  deniantl  nbc>V('  all  ihin^rs  a  tlinroiigh  p»lliative 

treatmeDt.     It    is  only    by  the  persevering  usi*  nf  protective 

ueasures  that  we  ciin  procure  for  niiiny  of  iheBe  pntients  even 

a  tolerable  «tate  of  existence.    If  phthisical  patients  suffer  very 

gnat  paia  from  ulcerx  ocftirrinf;  ou  Dil-  t<pij;lfitt  Ji:,  or  on  the 

po^torior  covering  of  the  arytenoi<l  ami  criciiid  cartilages,  and  if 

it  is  impmcticnhle  to  apply  strong  RnlutJone  of  nitrate  of  silver 

in  Older,  by  the  fonnation  of  a  superficial  albuitiinoux  conibi- 

iialioD,  l«  jirovide  a  protective  co\ering  to  the  ulcerated  surlkce, 

if  only  for  a  short  time,  or  any  other  continuous  operative 

tieatmeDt,  then  a  combination  of  emollients  with  narcotic  sub- 

4liiDC«is  >r  tt>€  fomit-r  alone  are  itisuflicieDt,  ie  generally  etTeetual 

ID  redueiog  the  excessive  senutivenesa  of  the  affected  lisxue. 

5.  Finally,  in  all  cases  of  injury  caused  by  hums,  scaUh, 
eorrosiimt,  from   the  swaliowing  or  penetration  in  any  other 
ny  of  boiling  or  corrosive  fluids,  alkalies  or  mineral  acids,  into 
the  alimentary  or  respiratory  canal,  when  antiphlogistic  treat- 
ment is  no  longer  applicnble,  the  use  of  emollients  u  iudloiled. 
to  the  tame  cases  also  when  the  irritable  injured  parta  suffer 
mechanical    irritation     in   epeaking   or    »wallowtu>;,    and    iltc 
exposed  to  the  contact  of  substances  not  uttogcthvr  iuotfen- 
nf«,  tb«tr  irritability  may  be  reduced  to  an  appreciably  less 
di>grpo    by    protective    measures.     In    advancing    8U|>punttioa 
\taiifyingf  antiseptic  remedies,  aromatic  infnaioutr  or  narcotic 
coml^iiatlons  may  be  applied  in  conj  unction  with  the  euiollieub 
KihitionK. 

These  remedies  are  counlerindicated  in  the  cascH  cited 
only  wben,  froui  excessive  suppuration  and  macous  secretion, 
the  rur&ce  of  the  mticous  membrane  is  charged  with  those 
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exudAtimie,  «xpectoration  is  cbecked.  and  the  lomen  of  the  air 
pusngee  is  cantmcted  under  the  trimultnncuui!  sTelling  of  tb« 
mucosa  iteelf,  and  thus  djspmpa,  moi-e  or  letis  severe,  has  becii  set 
up.  In  such  cases  the  first  thing  is  to  attempt  to  remove  the^e 
ohxtructions  hy  solvent  and  ex^iectoraDt  remedies,  and  not  till 
thfu  shall  we  succeed  by  mesins  of  protecting  mid  i-inollient 
iil)]>licalionB  iu  combating  successfully- the  uccompouying  erethic 
oonditions  and  the  ulcerations  of  cert^iin  imrts  of  the  mucoofl 
membrane. 


NEDICLVAL  SITUSTANCES. 


^ 


1.  Miiut  Heat,  Aqtiwva  VapouVf  Aqueous  Jilist,  Hot  Wnttr. 

The  sinijilRst  form  of  Mnollinnt  remedy  Ik  moist  heat  in  the 
fonn  of  hot  a<)iieoii«  vapour  or  the  spmv  of  pome  indiflTerent 
fluid.  The  firjt  of  these  was  eroiilo^ved  in  ancient  times  by 
Hi|>pocrntcs,  CcIkus,  and  Craleu,  and  vns  again  introduced  into 
thera]ipii(ics  in  Ihi:  st>v«iitfi-nth  century  by  Benm-(  iind  lttt<Thy 
WiHis;  hut  it  mus  not  universully  udojitcd  till  the  close  of  the 
last  century.  The  latter  was  made  jKiesiblc  by  tlieinrentioaof 
the  inhalatory  apparatU);  and  has  only  recently  come  into  use. 

Tlie  »impie!it  (dniullient  remedy  in  pure  unmixed  oquonus 
'nipour,  the  mist  of  water,  as  it  is  given  off  from  a  vessel  con- 
taining boiling  water,  and  which  may  lie  inhaled  through  a 
funnel  or  scnn-  other  rnntriiiTmco.  tipednl  apparatus  for  the 
imr]>o8e  hare  been  de\-ised  by  John  Atndgc,  Mandl.  Jenner,  aod 
other*.  Instead  of  water  milk  has  been  need  for  e\-a|»oratiou 
<lliixjcratee,  Skoda),  in  which  together  with  the  aqueuua  vajioui 
tmc«eof  nn  ai-nmatic  subHtanceare  volatilised,  the  action  of  which 
ie  not  yet  chemically  iiseertained,  which  gives  mi!k  it*  {veculiar 
smell ;  for  thia  reason  the  vajiotir  of  milk  is  preferred  by  many 
]w.tient»  to  simple  nqueons  vapour.  The  sinie  may  be  said  of 
the  Tajxiure  of  special  emollient  herbs,  "uch  as  the  radix 
ultba3(e,  from  the  decoction  of  which  alco  aqueous  vapouTi 
tc^e^er  with  an  aromatic  substance,  ie  obtaiued,  while  their 
itiLit  mucilaginous  conBtitueiita  remain  behind  in  soluticni. 

Iu  the  second  form  we  must  imi  tal<e  into  comiideration 

e  beated  water,  which,  resolved  into  sjiray  by  a  pulverisiug 

ji{Mnitns,  acta  admirably  an  a  mediiun  for  alleWnting  irritation. 
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The  most  saitabte  water  for  the  purpose  k  diritillcd  wat«r  or 
rainwater,  or  boiled  springer  river  water  tolerably  Tree  from  solid 
ingredient*.  Wat^r  is  eminently  i^rviceable  for  diseoKnug  the 
uiueilaginous  ingredients  in  thcfonn  uf  iDfuHioii^uuddeuiwUous 
of  the  x-ariouaerooUieutherbB— mdix  altba-*,  radix  glyojTrhJz*, 
flores  vei-bosci,  Hor.  idilIvjl',  IiltIju  [>uliiioni«iia-',  in  the  jirojiort  ion 
of  1  to  -t  per  C(;n(,  Infusion  or  decoction.  Tlacy  nrc  applied 
by  planing  their  decoctions  na  frt-sli  as  poBsibb;  in  the  receiver 
of  a  eteam  spray-) iroducer,  where  they  ai^e  pulverised  in  the 
Qsoal  iDonaer.  Witli  iufiisione  and  decoctioas  are  associated 
wlutions  of 

2.  Guw  Arabic, 

in  water,  nhieb  niny  he  Hpiilicd  m  2  to  4  per  cent..  »nliition^ 
ODd  |>erhaps  even  somewhiit  more  concentrated.  It  is  difficult 
to  pulverise  stronger  solutions  by  means  either  «f  air  or  steam. 


3.  Olycerhu 

Mrnlfo  be  used  fur  inhaliition  diliitetl  with  water,  under  the 
^■fe-'indicntioDs  at*  the  preceding  remedies.  In  this  case  also 
the  leinedy  must  bi.^  diluted  with  twiee  or  more  its  volume  of 
water,  10  make  it  imlverisable.  Finally,  witli  these  are  alsto 
Msociated 

4.  Oily  EmuWions 

prepared  from  ol.  olivarum  or  ol.  umygdalurum  dulc,  nr  from 
i>L  papnverifi.  Wv  geutmlly  luix  1  to  5  parte  of  oil  with  1  to  2 
part^ofguro  arable  uud  lUO  parts  of  water.  Stronger  emul- 
■iom  cannot  be  pulverised  by  the  apjxiratutt.  Olive  oil  was 
recomineudMl  by  I'r.  Fit-Iier  a*  ii  pi-otective  and  alleviating 
remedy  in  t3ie  dry  cough  of  phtbiMs,  and  also  in  whooping 
onigh  by  him  and  by  Leiblinger;  Ijcwin  used  oil  of  floppies 
and  oil  of  sweet  alnionds  with  success  for  the  relief  of  irritative 
cough. 

S.  NiKCOTic  Remedies. 

itode  of  Adioiu — As  narcotic  remedies  coufjiiu  acrid  as  well 
u  itupifying  ingredients,  they  will  act  generally  accordiog  to 
l^ir  chemical  com]>osition,  and  produee  u  utupifying,  paraJy.4< 
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ing  effect  in  the  mo«t  murked  fonn  of  paralysing  the  sensorium, 
or  thej  will  at  the  rame  time  act  as  in-itants  to  the  tinut-ti  and 
the  different  nerve  elements,  especially  when  the  tnticoas  mem- 
brajies  ore  deprived  of  their  protective  covering. 

.Some  of  these  remedies  are  ca.p&ble,  if  applied  for  a  long 
time,  of  prrtducing  local  iin(c»th«^i>ia.  So  also  when  narcotic 
mib^tnnceg  are  absorhed  nfter  iiihiiliition,  tlifiv  will  be  »tt«nde(t 
by  the  same  phenomenn  and 

1.  Pruduce  a  stupifviug  and  paralysing  effect  upon  the  sen- 
suriuin,  ranging  from  a  siiiiplu  diniinutioa  of  central  excitability 
to  complete  unconsciousness ; 

S.  Tlicy  als'»  iHiduco  existing  Irritable  conditions  in  the 
xcYeral  nerve  trai-li<  and  the  fdix&ory  anil  motor  excitement 
consequent  upon  inflammatory  and  other  prooewea,  aH  well  as 
paralyse  that  of  the  reflex  centrca. 

Though  in  Ilio  eu&e  of  one  narcotic  its  effect  may  be  so 
gbneral  that  hardly  any  nerve  region  remains  exempt  from  its 
influence,  yet  willi  another  its  influence  is  exerl-ed  by  preference 
on  (juitc  dist-iiict  nerve  fnicts  imd  over  H[)ecial  physiological  and 
pathological  conditianit  ami  irrital  ions,  ho  tlutt  these  remcdiei 
must  he  regarded  as  having  sjiecitic  actions.  The  organs  which 
arc  accessible  to  the  influence  of  the  several  narcotics  when  they 
are  absorbed  into  the  organism  through  the  mediiun  of  iohala- 
tion,  are  in  the  tirwt  place  the  brain  and  the  medulla  oblon- 
gata, then  the  peripheral  terminatioHR  of  the  sensory  and 
motor  nerves,  the  vagus  and  the  iiympathetic,  and  through 
these  on  the  involuntary  and  voluntary  muscular  fibres  and  the 
vessels.  Which  of  these  organs  suffer  a  dimtuutiou  of  their 
physiological  excitability  by  narcotics,  and  which  remain  unio- 
fluenoed,  or  in  which  a  stimulation  and  increase  of  excitability 
tiibe  place,  i«  dependent  on  the  peculiar  physiological  or  rather 
pharmaeolugieal  hebaTioiir  of  the  organs  towards  these  sevemi 
substances,  and  will  be  further  considered  in  the  description  of 
the  remedies  iu  queBtioii.  If  these  substance*  are  conveyed 
ito  an  organism  in  which,  by  s]iecial  di^t  urbanc««,  abuormBl 
FeonditioTis  of  excitement,  of  a  pathological  rharacter,  have  been 
|tet  up  in  the  organfi  mentioned  above,  then  they  will  produce 
'  changes  in  these  conditions  corresponding  to  their  general  in- 
fluence on  these  organs.     So  that  either  the  pathological  Rtate 
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itflelf  is  reinoT«<l,  or  the  orfjiauism  is  placed  in  such  eireum- 
fttances  that  it  will  he  enabled  to  overcome  the  disturbances 
and  tlipir  consequences  morn  f^sily  nnd  rnmpletfly. 

[f  we  now  give  therapentii"  pxpressirtn  to  the  dift'erent  action 
of  these  agents,  we  fhall  grmip  them  with  reference  to  their 
nbsoiption  through  the  lungs  in  the  foltovring  manner.  These 
mbstaoces  act — 

1.  By  lowering  the  peripheml  excitability  of  sensory  fibres, 
calming,  quieting  pnin.  and  in  infrpnsed  finnnfity  indneing 
sleep,  and  nre  designated  by  the  dift'erent  author*  a«  f^edativcs 
and  hypnotics ; 

2.  By  reducing  the  incre^ised  eicitability  of  the  motor 
nen'es,  and  so  quieting  convulsive  movements — autisp!L<tmodicH; 

S.  By  lowering  the  excitability  of  the  refiex  centres  after 
irrilaticin  of  scnKTy  iibreB,  e.g.  iiUeviaf  ing  fough  ; 

4.  By  Wnumbing  and  producing  u  ticprcssion  of  the  spn- 
tforjDRi  nmonnting  to  unconsciousness  and  inecneibiUty — anaes- 
thetics. 

Imiie'itionB, — According  to  their  pharmafologioal  action 
oarcolncs  aie  cloKely  allied  to  emollients,  n'ith  wliich  they  may 
alRO  be  comhinp-l,  when  the  hitter  are  insuflicient  of  themselves 
to  qaiet  tlie  painful  irritation  proceeding  fri>in  the  pathologi- 
cally altered  mnrotis  memhranp.  The  effect  which  ifi  obtained 
by  this  combination  is  simply  to  strengthen  tije  iqjecial  action  of 
the  emollients,  which  narcotic  preparations  on  the  whole  do  not 
alter.  Wlicn  they  are  ap])Ued  to  tlip  affectf d  miieont  membrane, 
lilce  topical  remedies  in  general,  tliey  cannot  act  directly  upon 
it,  but,  in  proportion  tn  their  absoqition,  develops  their  peculiar 
property  of  quieting  and  soothing  irrilatioii,  and  thus  inereaiie 
the  nnrober  nf  rouditinns  upon  which  the  nipid  and  fiivourahlc 
t<!nuination  of  the  process  depends. 

Narcotics  will  then — 

(a)  Re  n.«ed  with  advantage  in  nil  cases  in  which  emollients 
are  indicated,  but  in  which  the  violent  peripheral  excitement  of 
the  sensor}'  nerves  requires  a  more  energetic  reduction  than  can 
be  obtainetl  by  their  means.  The  fear  has  been  espresse<l  in 
rarioas  quarters  that  by  using  narcotics  in  large  dones,  especi- 
ally in  ulcerative  proce)*-"es.  a  toti  mpid  and  loo  copious  absorp- 
lion  from  the  injuretl  niucuu»  niembniuc  may  occur,  and  severe 
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symptomM  of  intosiciitimi  xaay  ihun  at  once  be  induced.  liut 
I  bnvo  nevnr  obecn'cd  ;!Uch  fiymptoms  developfd,  aod  I  ulao 
believe  that  tc  Imvo  ccrtAinly  not  nior«  to  fear  froii)  thii 
meth<4  than  front  all  the  \*arioafl  endermic  metbodjs  hitlierlo 
practised. 

(&)  Od  the  other  hand,  narcotics  are  nnmetiinra  combiDed 
with  medicines  wlmse  action  di>eH  not  coincide  nitb  tlieir  own, 
bnt  18  to  some  rtxteni  opposed  to  it.  Some  medicimifi,  vhen 
they  are  brooght.  into  contact  with  tbe  niucooa  uieiuhranc, 
eierctse  a  strong  stimulating  effect  upon  it  and  exci1«r  t^eusory 
Ofl  well  02  motor  reflex  action,  pain,  coagh,  and  Bpnstn,  and  it 
may  be  neceaiary  to  rombinfl  narcotics  with  t)i*m,  in  order  that 
their  tJiempeutie  effect  may  not  be  counteracted  by  the  irrito- 
tioa  they  tend  to  produce  npon  the  siirfnoe  of  \\\v  mucous 
membrane,  ujKin  the  demided  mucosa,  and  tlie  exposMl  tiisculnr 
lumiua.  In  the  first  place  it  is  especially  the  atyjities,  then 
the  astringents^  and  in  a  certain  sense  oImi  the  tolvcnt»  which 
roiikc  such  II  ci'mliination  uc<:i-»!«ry.  It  ia  not  nocessury  in  Buch 
cB8e«  that  every  part  upon  which  the  medicines  arc  to  act  should 
be  r«fldily  susceptible  of  such  irritation,  bub  even  oat«ide  this 
circle,  eith*?r  in  i\\v  \\\^\\iit  ur  lower  parts  of  the  respiratory 
trat-t  with  which  the  iidmlud  mfdicineii  come  into  contact, 
excitemt*ut  may  be  pitxluced  leading  to  the  nvinifeslation  of 
undesirahlc  refl<?x  movfuients. 

(c)  While  the  action  of  narcotics  in  these  ca^es  is  to  be  re- 
garded on  both  sides  a«  only  accidental  and  aupplement4iry,ond 
tbe  main  benefit  to  be  due  to  other  rt-tnudic?,  nti]l  in  a  M-rics 
of  diseaaes  of  the  respiratory  orgiuu  the  dis)url»ancr*  are  of 
ench  a  character  that  the  desiired  therapeutic  effect  can  only 
be  obtained  by  the  influence  of  the  narcotic  tnedJu  themselvee. 
This  appIieK  to  all  those  diseasex  in  which  an  abnormal  excite- 
ment of  sensory  and  motor  nerves  either  lies  at  the  foundation 
of  the  whole  network  of  8>'mpt«m8  or  takes  n  veiy  prominent 
part  in  their  production,  and  is  at  the  same  time  combined  with 
an  increased  reflex  excitability  of  the  nerve  centres,  lu  this 
case  the  iufliimmatory  and  other  changes  of  tissue,  if  thev  are 
present,  are  of  somewhat  subordinate  import,  and  their  reetora- 
tion  to  the  normal  utate  after  the  removal  of  these  irritating 
eonditions  will  either  follow  of  itself  or  vrith  the  iwirtial  aid  of 
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suitable  topical  remedies,  lastly,  where  there  are  extensive 
cbangrs  of  tissue  beyond  the  hope  of  remedy,  conditions  may 
»ri«;  in  which  theae  nervous  irTit«tion»  and  heiglitent-d  rcflfx 
moTements  acquire  such  strength  that  tbey  mui;t  be  regarded  hm 
sniMtantive  tHseaws  and  combated  as  such.  In  such  coses  the 
pftTorFRina]  nttnck  may  be  momeutnrilv  -^iibduvd  by  whatever 
depresses  these  eicited  conditions,  but  ths  inilliolojjical  changes 
of  the  oi^u  remain  behind,  and  itiHy  on  the  next  provocation 
iiise  a  renewal  of  the  attack  in  nil  its  rifilence ;  or  in  certain 
■  dironic  changes  in  the  air  passagej*  and  lungs  a  paroxyainal 
excitement  recnrring  from  time  to  time  (excitement  of  the 
branches  of  the  v^qs)  is  the  disturbance  which  persists  the 
loDjCest;  when  it  has  diwippeared  the  patient's  condition  wiil 
be  etaster. 

Thus  we  haw  the  following  indioatiwtg  for  the  use  of  nar- 
eoCics: — 

1.  In  irritative  cough  or  nervous  cough  as  a  simple 
neurosis,  or  with  simultaneous  inflammatory  disease  of  the 
raticoua  membrane  of  th«  air  pasaagcs  accoinpiinied  with  slight 
catarrhal  changes. 

2.  In  cough  with  a  predominance  of  »pa.»nodie  syrnptonw, 
as  in  ivkooping  cough,  where  the  therapeutic  problem  is,  in  the 
abseooe  of  a  specific  remedy  or  of  a  method  of  combating  the 
diMSse  itself  with  success,  to  endeavour  to  alleviate  and 
diminish  the  paroxysms. 

3.  In  infiarmiuitwns  of  the  lungs  and  pleura,  generally  on 
the  Sfth  or  Kixlli  >liiy,  when  the  greater  part  of  the  lung  is 
hepatised,  and  another  part  is  found  in  a  state  of  collateral 
fluxion,  and,  owing  to  the  sharp  pjiins  attending  inspimt  ion*,  they 
are  superficial  and  insrifficient.  We  may  then  by  si  strong  nnr- 
ootio  influence  (chloroform),  almost  amounting  to  benunihing  the 
•ensorinm,  enable  the  patient  to  take  deep,  full  inspirations  and 
|irolong  life  till  the  crisis  sets  in.  the  fever  and  the  (Miins  ubiite, 
and  a  rapid  Kolutioa  of  the  intltunniatory  cxndatinu  takes  place. 

4.  In  atfthnia,  not  only  catarrhal  but  more  especially  that 
tvp«  in  which  the  obstruction  is  chiefly  attributable  to 

lie  excitement  of  the  involuntary  muscular  librya  of  the 
hronohi,  whoroaa  in  the  former  the  wcompiinying  catanh  is 
itself  the  iinracdiate  cause  of  the  asthma  and  demands  direct 
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treatmeot,  while  ire  at  the  same  time  endeavour  to  allevint^  or 
reinuve  the  paroxysm. 

5.  In  aff'ectioiis  uf  tlie  air  jpaasagea  and  lungii  atlendant 
upon  putmomtn/  phthiffiny  wtieii  during  its  clironic  course 
Lrritatiire  conditiouii  are  devcloi>i-d,  »ucb  ils  ticlcUug  cough, 
nervous  cough,  opprossion,  difficulty  of  Iwwithiog,  nnd  asth- 
matic troubles  dependent  on  jiainfu],  spasmodic,  and  reHex 
irritatiouM.  To  rt^duce  thettc  irritative  cuuditione,  and  iio  get  rid 
uf  the  results  which  they  iuvolve,  is  uu  imperative  indication, 
considering  the  ehnrai'-Ler  of  fundamental  disesM. 

{d)  Lustli,',  u  nuiabt-r  of  the  uun.'otic  agi^uts  which  are  given 
in  ihe  fomi  of  inliidiitiouH  for  thtir  1hcnii)tuliu  t-ffKct  are  not 
intende<L  to  act  on  the  rcHpirutory  orj^us  thvmsvlvei,  but  are 
intended  to  be  absorlwd  through  the  lungs  into  the  eirculation 
and  there  exercise  rather  a  general  than  a  local  influence.  Tlie 
extraonlinary  volattlil}'  nf  variouii  medicinal  agents  which  covtie 
under  this  catpgory,  and  the  consequent  rapidity  with  which 
they  are  absorbed,  enables  them  to  be  introducetl  into  th» 
organism  by  inhalations  and  to  be  conveyed  into  the  blood 
more  rapidly  and  completely  than  by  any  other  method,  with- 
out a  partial  dtcom position  by  the  way. 

According  to  their  8i>ecific  action  upon  the  several  nerve 
tracts  or  upon  the  tieasorium  generally,  these  remedies  will  be 
applicable — 

1,  In  morbid  proce^tes  in  parte  that  lie  oatjtide  the  reepira- 
tory  truft,  to  relieve  disttuet  jwithological  aymptom«  (amyl 
nitrate  in  tinuitua  auriuin)  ; 

2.  With  the  view  uf  nrrestiug  the  irritation  and  the  reflex 
movement  due  to  pain  by  inducing  a  rapid  heuumbing  of  the 
sensorium  even  to  complete  unconsciousness,  whether  these 
jjains  are  caused  by  the  disease  itself  or  dependent  on  operativ* 
measures  (ether,  chloroform,  nitrous  oxide). 
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According  to  their  chemical  constitution  and  their  behaviour 
when  exposed  to  high  degreee  of  tem|)eiature,  narcotic  remedies 
may  be  employed  cither  in  the  form  of  fuuugutioni-  or  in  the 
form  of  vai»ur,  or  in  pulverised  solutions. 


^^^  JTA^COTIC  lyBAlATIOXS— OPIUM.  VM 

It  IB  wQly  quite  retfuutly  that  niurvotic'  fuinigritioiij  liave 
been  re-iaLrmluced  iaU)  cUh  practice  u(  meiliciue,  althuu[;b 
thr/ were  employt;(i  in  anLiquity  for  n-Hgioua  purirosrs,  iiurl 
in  the  treatment  of  certain  uervousiliseast-s  which  wc^rc  iiscrilM-d 
to  the  infiupoce  of  evil  demons.  Thin  wan  espftcially  pntctiMMl 
by  the  so-called  Magi,  or  miracle-workiag  ]»liysiciaoe. 

Hofeland  collected  many  observations  out  of  the  domaiD  of 
what  ia  called  rrudicina  f\imi(jatcria,  and  published  a  «eriefl  of 
cajtes  which  were  parlially  cured  or  relieved  by  narcotic  vapour- 
baih«  (herba  hyoscyami  :iud  bclladoiiDaJ. 

Opiom,  stnunoniutn,  uicottana  tahacuni,  belUidouna,  hyos- 
cyaiQiu,  aud  the  leaves  of  cannabis  indica  Imvc  hwix  used  a« 
fumigations  i»  which  the  fiinu-ts  or  ratlxn*  the  pruductH  of  dry 
distillation,  developed  by  biiming,  when  once  inhaled)  at  once 
produce  strong  narcotic  offectd,  white  couium  maeulatum, 
nicotians  tabacuin,  atropja  bi^lladonna,  datura  etmmonium,  aud 
bvo^cyamus  have  been  employed  for  infusions  in  which  the 
aarcotic*  substnnce  was  eonljuTied  in  aqueou*  vajxnir.  At 
present  we  can  use  either  the  alkaloidH  of  these  nareutic  plants 
dLuolred  in  irater  or  their  infufiions^  or  more  rarely  decot^ions 
of  their  leaves,  stAltcs,  &c.,  for  inhalations,  by  means  uf  ^juIvo 
ri«iDg  appaiatuB,  aud  thu^  their  uses  aud  doses  can  be  ei(ti- 
ttttted  with  much  greater  ])rccision  than  wns  ])iissib[c  by  the 
former  method?;  nevcrthole«>!  their  application  in  the  form  '■•f 
fnmigationB  may  »l  ill  bu  useful  in  cn«e«:  of  miirked  individual 
idiovyorraBies  and  under  eertttin  special  eircumsl  unce«. 

1.  Opluvn,  and  its  Prejxiratiwie. 

It  wu  in  India  and  China  that  opium  was  first  used  for 
ttthalatioD,  where  the  custom  of  btnoking  narcotic  subslauces — 
chiefly  oi>ium— had  existed  for  centuries,  the  inhalation  of  which 
into  the  lungs  exertii  a  ciilming  and  narcntinting  influence  and 
inditceH  a  pleawmt,  agreeable  slpe]i. 

fn  fierniany  the  fumes  of  opium  were  first  applied  to 
medicinal  purjxises  by  F.ttmiiller.  He  used  Xo  bum  0-6  to  0*2 
gnunine  of  opium  on  a  hot  iron  close  to  the  palientV  bed,  iuid 
make  him  inspire  the  ^nioke  it  gave  off.  He  observed  good 
mulls  from  it  in  hysterin,  mi-laiicholin,  and  in  cases  of  violent 
eoDvidsions.     *Thc  sleep  was  not  in  the  least  atertorou*,  th*» 
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blood  was  not  driven  to  the  heftd,  and  beyond  an  unufliinl  feeling 
of  comfort  the  patienL  rcnmrkcd  no  enraptured  ecstasy.* 

Th*-  narwitic  BUbstancts  which  Are  given  «iff  in  tlie  burning 
of  opium  lire  not  yet  aocurately  known,  nnd  it  is  not  yet 
cbemicallj  ascertained  wliethi^r  oue  of  the  constituent  pnrts  of 
opium  sublimes  without  hi'inj^  deeompo»ied  or  whetlivr  new 
jiixxluets  of  decompoi^ilion  furin  which  give  rise  to  the  intense 
narcotic  effect  observwi. 

At  ](reHfnt  niiium,  but  cfipftrinlly  the  morphine  contained 
in  it,  is  used  im>rt;  iu  the  form  of  pulverised  »iDlutton».  The 
tinctum  opij  ?pl,  and  the  extr.  opii  aquo«.  are  inhaled  either 
alone  or  in  combinntiou  with  aqueons  solution  of  gum  arabtc, 
or  Bome  other  mueilaginous  body,  especially  for  pain  and 
irritation  of  the  laryngeal  and  bronchial  mucous  menibraue,  for 
acute  end  chronic  catarrh,  mid  also  for  tuberculous  and  ^yphi' 
litic  ulcerutiou,  combined  in  the  last  case  with  mercury  or 
preparatioua  of  iodine.  The  effect,  as  in  the  case  of  opium, 
varies  with  the  individual,  and  Lewin  advises  us  to  begin  with 
small  doses  and  to  increase  th^m  gradually.  With  the  ttncttira 
opii  spl.  a  solution  containing  0'2  to  2*0  per  cent,  is  a  suitabl(> 
t<trenglh,  white  the  watery  estmct  has  been  us«*d  with  advan- 
tage by  Seitz  and  Sehtiller  in  0-2  to  0-4  per  cent,  solutiuni)  for 
irritative  cough,  whonplug  cough,  and  in  the  first  stage  of 
pulmonary  tubcrmtofiis. 

Like  opium,  morphia  han  also  been  us&d  in  acute  laryngitis 
with  violent  irritative  cough,  in  laryngeal  phthisis,  in  chronic 
bronchitis  with  severe  cnngh,  as  well  as  in  the  distressing 
c'OLgh  of  plithi-iireil  patients.  Only  the  doap  must,  of  eourwe, 
be  proixjrtionately  lower,  and  the  whitions  intended  for  inhala- 
tions should  not  contain  more  than  0*02  to  Ol  per  cent,  of 
morphia. 

2.  Kiti-actuni  ifyoscyimi. 

For  thi«  pre}>nnition  the  same  indications  apply  on  the 
whole  AG  for  opium,  only  it  has  been  thought  that  those  cases 
are  H]»eciaUj  adapted  for  this  rL-niedy  in  which  s]>asmodi<i 
symptoms  prevail,  as  ia  the  case  in  tus»is  eoiLVuUiva  and  other 
diMAses  (v.  infra,  M'hooping  Cough).  Fieber  has  used  the 
extract  reduced  to  a  0-05  per  cent,  solnlion  in  a  thin  olm- 
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guDOf  mixton*,  ami  acctmling  to  liu  experience  tliiH  rem^djr 
daM  not  shorten  the  duratitiu  uf  whoopiug  cough,  but  distinctly 
A^auhe«  the  riolence  of  the  pnrnxjratns.  The  employment 
of  tb«  extr&ct  of  byoacyamus  in  intents  bronchitis  hat)  proved 
tqnkUy  ad^imtageoas.  Ijeibliofjer  al»o  ordered  it  in  inhalations 
tA  rvU^ve  pain  in  tubercuioiiiti.  Lewin  begins  with  U'l  per  c«Tit. 
ml  inercQ^es  the  dose  groiluallj. 

3.  Extractiim  Conii  Maculati. 

This  has  been  recommended  by  Nega  in  hyperwsthesiii  of 
fifth  and  tenth  pair  of  nerve^  and  Levin  uses  it  in  caees  of 
of  the   ]ar>-ngeal  niucoua  membrane  in  vhich 
Ftten  i*  •  feeling  of  irritation  without  any  app:u-ent  objective 
— g,  or  where  it  is  out  of  proportion  to  the  intensity  of  the 
— -<''"g  caUM. 

Hie  dose,  according  to  Lcwin,  should  be  025  to  0-5  jier  cent, 
erf  the  extract  in  aolmion  in  spirits  of  wine»  if  this  is  not  counter- 
indicated,  with  the  addition  of  I  per  cent,  of  bicarboDat«  of  soda. 
AcamiiBg  to  Iicwin  its  use  is  eomctimcs  uttended  with  briUiunt 
focBeas.  I  hare  myself  utted  this  |>reparation  in  a  few  casee  of 
■  ■T^watbwia  of  the  kirmgenl  and  tRu.'lieaI  mucous  membr&ue, 
•nil  prrfrctly  Kitinfeetory  rei«ult^  Waldenbiirg  ust-s  (he 
tiactum  conii  maculati  in  about  Cl'lT}  loO-8  per  cent,  solution. 

4.  Stramonium. 

Tlie  use  of  Btnnionium  in  diseaaen  of  the  respiratory  organo, 
nfiecuUj  in  a»Ctuua,  also  originated  in  the  Eaat,  nhere,  a»  in 
^  ewe  of  opium,  the  active  ingretlient.-!  are  inhaled  by 
^nlrinff  At  MiulmH  ittnunoniutn-Hinoking  is  regarde^l  as 
•  niMifir  agfunst  acthnui.  For  thU  {tur^xise  the  roots  and 
iMrer  faut  of  the  stalk  of  the  piir|>1e  thorn-apple  (Daturn 
r\  freshly  cut,  are  dried  in  tht?  shade  aud  then  pounded  till 
i&cf  hiok  like  coane-graincd  hemp.  The  prcpuratioD  is  smoked 
|Hin>XTem  like  tobacco,  cither  atone  or  mixod  with  thtt 
r«afl«inlJng  as  the  poticnt  ie  aoou^tuuiod  to  tobacco  or  uot. 
tfc;«  proceu  the  xmoke  rouet  be  inspired  deeply  into  the 
.  in  thr  Tiuki«h  nuiuner  uf  eaiukiiigt  and  the  saliva 
during  the  sraokiug  must  Iw  Hwntlowed.  In  Indm 
•eeotfomed  to  tobaoCQ* smoking  are  desired  to  begin  by 
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itmoking  two  cW  \n\wf  full  iloily,  and  women  three  pipe*  half 
ftili,  to  he  intcmiptf^l  wht-nrvtr  giddinesR,  nausoa,  and  vertigo 
arH  set  up.  Aner  ft  few  days,  when  these  eecondary  effects 
disappear,  the  juitiont  increases  gradually  to  four  to  five  pipe* 
daily,  till  the  nathmatie  attacks  cease ;  then  the  remedy  i) 
discontiuued  till  perhu|)8  mild  relapses,  which  tteldorn  fnil  lo 
(jcviir,  compel  ita  reauiiiption  for  a  short  lime  f  Waldenburg), 

In  Kiuoi)e  the  use  of  Mtnuuunium  in  thia  form  has  rapidly 
brcomp  popiiliir  in  con»e(|UL-Dce  ol"  numerous  surccsfful  results, 
and  testimony  of  ilx  specific  action  has  hern  ach-anced  by 
Miqnelt  Miihry,  Trouns^au,  .Salter,  Thiery,  Merket,  and  other*, 
BO  that  stnimoniiirn  has  taken  n  pernianent  pluee  in  the  then- 
l)eutics  of  a.<ilima,  and  eflpeeially  in  popular  medicine. 

Miquel  recommended  liis  patients  vrUo  wt-re  almost  cured  by 
the  use  of  Htnimoninm  lo  afiLTWiinls  sit«-p  the  tobaceo  which 
ttiey  wnokcd  for twi-nty-four  hours  in  a  concentrated  decnction  of 
ntrumonium,  and  then  to  dry  it  plowly.  Tohjir*:o  thus  treated 
wag  said  by  him  to  possess  soothini;.  anti-asthmatic  propertiet<. 
Soon  afterwards  cigars  containing  stramonium  leavei  within 
thpm  came  into  use,  and  were  iceommcnded  by  Brou««ais 
tViiveilhier,  and  es'i>eeiiilly  by  Tpousseaii.  The  mixture  which 
Trousseau  used  for  hia  Knpic  eigurettee  was  the  following: — 

Folia  hullsiiloimiD 0*300  jnn. 

„     hyoiwyiuni O'l'iO    „ 

„     itrtvmonii OtM    „ 

Extr.  tipii  riim.  .        .        ,               ...  iWH.1    „ 

M\.  Iauroci*ra»i ft-ftOO    ,. 

Tlie  leaves  are  cut  fine  and  silunited  with  the  aqua  lauro- 
cera>:i  in  which  the  opium  is  dissolved ;  they  are  then  dried  and 
filti^d  into  paper  tubes  which  have  also  been  previously  satu- 
nted  with  aqua  lauroi?enL«i  and  then  dried.  Trousseau  advised 
the  sniokiug  of  two  uf  these  cigars  daily. 

In  order  to  dispel  the  heavy  vaimur  which  is  dcvtrlopird  in 
ftramomum-imoking  Uanuecy  recommends  that  the  leaves  shall 
be  previously  sntumted  wit  h  a  solution  of  snllpetre,  which  at  the 
nunc  time  promotes  their  coraplGt43  combustion. 

IV-sides  this,  blotting-paper  or  filtering-paper  saturated 
with  a  solution  of  extract  of  slmmonium  and  rolled  into  tubrn 
aninKthmatitjufs  for  smoking,  or  vli^e  inhiLla.tiou  of  the  fames 
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Ived  bj  their  simple  combustion,  has  been  recommended, 
XtUv  I)*p^  (v.  inrm)  hast  also  Iweti  ttteeped  in  exirnct  of  etra- 
■woiom  and  used  io  tbe  wune  vruy.  N'ovnidavs  a  wliolu  i^rieg 
of  aorb  stramoDiuTn  cigarg,  cigarettes,  tube»,  and  stiHmoniata 
nitiv  p^*er  are  sold  by  chemists. 

The  results  which  I  have  seen  in  uathma  follow  the  iise  of ! 
tbesv  preparBtioDs,  autl  which  in  many  cusc»  are  quite  Ktiotling, 
dbpmded  cbtefly  on  the  fact  that  the  iotspiratiun  of  the  smoke 
Mtber  from  the  cigars  or  more  eft'e<tually  from  the  tubes  was 
followed  by  a  violeut  fit  of  coughing;,  which  Uberate<l  great 
qaaoUtiM  of  clear,  watery  mucns,  so  that  iu  a  short  time  half 
a  litre  aod  more  wn«  expectomted,  by  which  temporary  reh'ef 
WM»  ubtain«d.  It  va«  therefore  not  actaally  the  soothing  pro- 
prrtitrs  of  the  cttsmoninm  and  nitre  which  were  operative  here, 
bat  the  energetic  atimnlation  which  the  smoke  exfrcised  upun 
tiw  brvHichiai  macoiu  membrane,  and  which  by  viulent  tit«  of 
eaagfaing  expelled  the  wro-mucoue  tmn.«udation  efliued  into 
tbe  bronchi.  In  cases  in  which  the  relief  wna  not  followed  by 
cnectomlioD,  the  asthnaa  was  not  dependent  on  acut«  catarrhal 
■■clltDg,  bat  rather  on  spasmodic  contraction  of  the  Bnec 
brandii.  This  must  ht-  assumed  na  tim  cause  of  the  ilysp»ci;ii; 
mmvtncT  I  have  observed  no  remorkiiblu  result  arise  fn^m 
flBokiog  Ibew  diSerent  prepanitiona  durins  the  attack.' 

5.  CariTtabu  fndica. 

Indian  hemp,  the  prepnrations  of  which  have  been  used 
iaCeniaUr  even  as  substitutes  for  opium,  has  been,  according  to 
IV41ak,  u»M  in  Prrciu  to  a  considerable  extent  and  for  a  very 
lung  time  in  the  form  of  fumigations  in  pulmonary  diseases'. 

Few  this  purpose  the  Icavcs  and  tbe  iitnlks  of  cannabis  indica 
iir  cAK^iill?  dri«<l,  cut  line,  eonked  in  solution  of  nitre,  dried 
tffua,  lOkii  used  in  pi|tes  or  cigarettes,  'llie^e  cigars  hnvn  also 
aequird  a  certain  reptitation  in  relieving  asthuiu,  and  ihotM! 
uPLcially  of  Orimaud  in  Piuis  have  had  a  very  large  sali*. 
recommended  that  hemp  leaves  should  bo  i^moketl 
%he  mike  nf  their  aarcotio  influence  in  puhnoniiry  phthicie. 
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Leibliuger   and  Da  Costa  also  give  the   extract  of  cannabia 
indica  tu  iielieve  the  cougli  uf  tuberculous  patients. 

6.  ToboMQ  {Nkotiana  Tafroctcm). 

Tobacco  halt  aI»o  been  used  with  mocesa  in  aethmn,  egpecj- 
ally  in  the  easy  of  iion-smokere,  as  I  havo  often  observed  ;  but 
even  ill  ihe  cutie  of  moderate  tobiLceu-gmoket's  I  have  not  in- 
frtfijueiitW  «(*ea  more  or  leSB  relief  produced  by  it,  chieflv  when 
smoked  in  the  Turkish  faHhinn. 

According  to  Salter,  tobacco  has  an  iinalogou)>  effect  to 
ipecacuanha  ;  only  the  depresKion  prodnced  by  tobacco  is  deeper 
than  that  which  an'nea  from  the  intern&l  adminiHtmtiim  of 
ipecacuanha,  and  it  may  even  amount  to  collaiiae.  Bat  the 
relief  is  also  more  mpid  nnd  complete.  Soon  after  the  usual 
reBullK  of  loliacco-ainoking  with  those  who  are  not  accustotiied 
to  it,  the  woli-knnwn  collapiie  akin  tn  spa-Kirkness,  giddiness, 
powerlessnesji  in  rhe  limbs,  senaation  of  nli^r  weAknenii,  cold 
perspiration,  incaimbility  of  spenking  or  thinking,  nausea,  vomit- 
ing, have  set  in;  after  these  syniptonia,  awarding  to  Salter's 
obsurvations,  the  astbniu  yields  auddeuly,  aa  if  csorciscd  hy 
magic. 

Even  in  hay  asthma  S.iltpr  says  that  smoking  tobaeco  until 
nausea  i^  produced  not  only  gives  more  relief  than  any  other 
remedy,  but  tliat  it  act  it  as  a  preiii^rvative  against  it,  and  he 
mentioDtt  a  case  in  which  a  [latieut  had  an  attack  of  ai«lhma 
every  time  lie  forgot  to  smoke  a  cigar  before  going  to  bcti.  A 
fully  dcYclopKd  attack  might  also  be  more  or  less  mitigated  by 
totmcco-smokiug,  but  then  a  larger  (juuiitity  of  tobacco  vrould 
be  required. 

7,  Hydrocyanic  Aeid, 

Hydrocyanic  acid  and  its  previa  rat  ions,  aqua  amygdahirum 
nmamnim  and  uqua  lauruceraai,  which  have  uhio  been  employed 
for  inhalations,  muKt  be  incluiled  amongtit  narcotics. 

Pure    hydrocyanic   acid   was  tirst  used  by  Deport  and  by 

Jtlnddiick  ;  the  latter  claims  to  have  frciiuently  obser\'cd  a  rapid 

,  and  considcmble  relief  in  vrhooping  cough  nnd  nervous  asthma 

\itoxa  ite  use.     [utterly  Lewiu  was  the  fir?t  to  advise  the  ad- 

minii^ration  of  hydroeyanic  acid  in  bniall  doses,   and    Fieber 
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reoooimends  1  to  2  drops  of  acid.  bjdruc.vaiii*.-.  to  240  to  360 
gnunmes  of  water.  As  he  holds  thul  ab«or[iLiuu  takes  {>liu:e  more 
c^wUj  from  the  brunchial  mucous  uttfiubmnc  llian  Trom  the 
Moaueh  and  inte^tioe,  especially  when  ulceration  Uprt-scot,  he 
eoutden  that  these  stnaW  d<v«o«  nre  desimble  a«  a  procuution 
m^inft  g^mptomg  of  poi^ming. 

Lviriii  and  Siegle  reconimendaqua  ainvgdHlMrum  auiamnun 
{■rtictUarlv  for  ntiiigating  the  irritating  actitiu  of  other  mtMli- 
ciaes,  AS  uf  astringents,  especially  ferric  chloride,  or  iu  combi- 
■rtiiia  vith  eoioUients.  Lewiu  admiiiiatcred  it  iu  luhalatiuns 
of  tlw  etra^b  of  0*5  to  3*0  per  cent.,  whereas  8icglc-  udviecd 
aboQt  4  per  cent,  ndded  to  the  solution  of  some  other  remedy. 

The  vapour  of  nqua  laorocemsi  Km  first  ordered  to  be  in- 
iaimd  by  Krieiaer  and  Meyer,  and  afterwards  by  Brofferio  in 
•hotying  cuugb.  The  lattvr  heated  coarec  sand  in  a  flat  iron 
wnel,  p>7ured  a  spoonful  of  aqua  Utunx^nitti  upon  it,  and 
ianw||  the  paiient  to  iubulu  the  va]K>ur  by  holding  his  moulli 
over  the  vessel,  Iii^  head  u  veil  as  the  vciuel  being  covered 
with  a  clorh.  Thi«  treatment  vb.is.  r«peat«d  six  ttm«s  a  day. 
Uuiag  ike  tir»t  two  day*  the  patit^nt  »eemed  rather  vorec  than 
fartler*  but  on  the  third  day  all  the  t^ymptonia  dituippeared,  and 
hf  tbe  eighth  i*eov(-ry  wa«  eomplote.  He  slates  that  lie  has 
tifaBcrrcx]  this  rvaull  in  di&dv  fra>f». 

We  now  use  aqua  taurocetaii  chtt-flY  as  a  sHflative  in  |iaiuftd 
«Sbrtioa>  nf  the  Inrj-nx  and  of  the  other  air  p«»8»ge>,  ait  aUci  in 
tiolant.  irritutivu  cough  (^taicglc).  Thu  do«a  ia  calculated  at 
fO  tw  -4-0  per  c«nt. 

8.  Bromide  of  Puta^sinn^  and  Bromide  of  Ethyl, 
Braaida  of  pvlMnwDB  iaO'3  co  O't.  1,  orS  [wr  cnit.  volutioo*. 

JitMlDpU  bav«  be«a  intul«  to  utilise  tliis  remedy,  almost 
ively  limits  to  tatemnl  tine,  for  inhnlnlioiis,  nnJ  it  was 
«xp«e<ed  thai    its  local  apgtlieatiou   would  produce   tfae   eauie 
.  it*   imemal  admioiiilnirion.     But    it    u   only  when 
.atadoiitiimJ  iu   hirge  doacit  (1-0  to  2-0  or  5*0  for  u  dose)  some 
I  Its  4  time*  and   more  in  tlie  day  that  bromida  of  {xitaasium 
innn  the  rcBez  excitability  iind  iicttKltiveneesof  the  mncmia 
bIbbh*  uf  the  bas«  of  the  tongue,  the  vdam  palati,  the 
rrax   and   brvuz,  to  that  the  quantity   required   would 
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umtiunt  to  10  to  15  or  20  grms.  It  has  alio  b*en  stated  by  variow 
authors  that  painting  the  above  regions  with  strong  noliitjons 
(1  :  I) had  the  effeet  of  rLHiudng' reflex  irritRbilityamldiminish- 
ing  the  exeessive  provocation  to  vomiting  which  is  produced  by 
eougbiug  in  many  phthisical  jjatients. 

I  have  repealLilly  L-otivinced  myst-'lf,  and  Wiildcnbury  has 
also  mnintaiued,  tlint  bromide  of  potassium  exercises  no  aniM- 
thetic  influence  over  the  phar^'Dgenl  nnd  laryngeal  miicoufl 
menihianc,  even  in  strong  soiulions.  WaMenburg  proposes  it. 
as  n  reBoIrent  remedy  for  allaying  irritation  in  catarrhs  nt  tended 
with  ttmarting  senttatione,  eepeeiatly  in  the  throat,  in  %'ioleDt, 
irritative  eoiiifli.aiid  in  ton vulsivi*  cough,  eK|»(?cially  in  hysterical 
siihjeets.  Gerhardt  and  llelmke  have  alflo  employed  it  with 
the  linme  intention  in  whooping  cough.  It  lui»  also  been  med 
in  varioiiH  quartprs,  and  bromine  also,  in  thn  treatment  of  diph- 
theria and  croup,  but  the  indication  was  altogether  erroneonc» 
as  it  possesaea  no  antiseptic  or  dieiofeoting  properties  wb<ite%'er, 
and  is  inoapable  of  detaching  cronpy  membranes,  an  was  wrongly 
supposed  ;  this  I  hav(?  rejjeatedly  ascertained  by  experiuient. 

Tumbull '  and  Terviilon  'have  tried  bromide  of  ethyl,  hydro- 
bromic  ether,  aa  an  aasesthetio,  and  state  that  itha«  two  essential 
advantages — one,  that  it  doea  not  irritate  the  respiratory  mucou» 
membranes,  nor  does  it  excite  fits  of  coughing  or  choking 
wUfu  it  ia  lirst  inhaled,  and,  unless  large  quaatilicft  are  used, 
it  does  not  affect  the  he-art  or  the  respiration  ;  the  second, 
that  patient?,  instead  of  exhibiting  the  pallor  and  corpse-like 
appearance  which  generally  nil  ends  chloroform  inhalalionn, 
manifeirt  a  decided  congestion  of  the  faee  and  ueek,  which 
juatiSes  the  assumption  that  iu  the  application  of  this  remedy 
then^  is  no  fear  of  the  dimgcroiis  cercliral  ona>mia  whieh  attends 
the  use  of  chloroform.  It  provokes  vomiting  also  less  fre- 
qnently  than  ether  or  chloroform. 

Four,  six,  or  eight  gniuime?  of  bromide  of  ethyl  are  suflS- 
cient  to  produce  anresthesia,  without  the  aid  of  any  siteeial 
apparatus.  A  simple  compress,  such  as  is  used  with  chloroform, 
is  all  that  is  needed. 

>  Turnbutl  Cftilladelplilu).  'Ethyl  RromM^,  n  Kcw  Anwathtlio.-  JM.  and 
Siity.  Iffjiurt^,  M&rol)  IHIU :  ImkiIvh  .Writ,  llemtnt.  So.  4. 1880. 

'  TervUlon.  'Ethyl  BromidP.  a  N*ir  Aniwilhcllc,"  Gat.  Aebdtrm.,  So.  St, 
1660;  affd.-fhir.  CentrML  Nu.  31,  1S60. 
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According  to  Ihe  observations  of  Tarnbull,  Levis,  Sims, 
Conner,  nml  TervjlK^n,  the  narcosis  }jrf»duced  by  bromide  of 
ethjl  is  deep  enough  and  of  gnffitiient  duration  to  admit  of  the 
perfonnatice  of  the  greatest  operationti ;  on  the  other  hand,  it 
must  always  be  remembei-ed  tlmt  the  narcosis  produced  bjr  this 
agent  is  sometimes  fugitive,  and  that  in  all  casein  aTu,l{cning  ia 
almost  instantaneous. 

It  is  therefore  adx-isable  to  opemte  quickly  »3  soon  as  the 
naiY^ciins  comraenceB,  H.nd  not  to  interrupt  theintinlntiotig  of  Che 
ether  till  the  narcoRi«  is  complete.  It  also  greatly  promotes  a 
fiivourable  result  to  calm  the  parient  beforehand^  to  protect  his 
eye»  from  the  influence  of  light,  nnd  not  to  speak  to  him  when 
Jiarcosis  w  coming  on.  l^-'tly,  it  should  be  remembered  thiit 
with  bromirle  of  ethyl  the  anesthesia  is  sometimes  com])li.-tL-d 
before  relaiation  of  the  muscles  has  fully  set  in.  ITie  occur- 
rence of  riles  or  stertor  from  relnsntinn  of  the  miiwle*  of  the 
|)Blal«  nnd  cheeks  mu'^t  be  l«ken  n-s  an  indii-alioii  that  the 
narposis  hait  been  pushed  far  ennngh,  but  it  may  be  re>iodnced, 
if  necessary,  a  little  later  on  (Levis). 

As  an  nnw-sthctic  bromide  of  ethyl  may  occnjiy  a  place 
between  cldoroforra  and  nitromt  oiide,  over  which  it  has  some 
considerable  advantogcf. 

9.  Elhfrr  and  Cklom/oTTn. 

Thp  low  Irailiug-poiut  of  ether,  35°  C,  and  of  fhloroform, 
62*  C-j  enables  ns  to  use  them  easily  for  inhuintion  even  Ht  the 
ordinary  temperatnre. 

Tlieir  nnjpsthetic  action  early  suggested  fheidea  ofap[)!ying 
these  remedies  locally  in  thp  vnricuB  diseases  of  the  re-piriitory 
organs,  attended  or  nsnocjated  with  increaaed  irrilnbiltly  of  the 
pcrii)heral  nerveg,  senwiry  and  motor.  But  as  the  reduction  and 
(oppression  of  Bensibility  do  not  dejwnd  upon  aniesthesia  of 
Ihe  peripheral,  but  upon  a  temporary  paralysis  of  the  eentral 
•pfwrntus,  whil*^  the  Kpiiial  reflt-x  centre  may  remain  still  intact 
and  the  [wriphtntl  seiiBcry  nerve*  still  reimiiu  irrimhle  even 
under  protracted  chloroform  inloxioatioD,  (hu  rcKults  obtained 
br  ch!on>f"rm  inhalations  have  theieloro  by  nw  nit:auti  answoreil 
lo  the  expectations  euti-rtnined  in  many  quarter*.  It  is  only 
where  the  tempomry  removal  of  a  peripheral  irrilAble  condition 
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can  be  brought  about  bv  a  more  or  less  comtjlete  benumbing 
of  tlie  nervous  ceutre  that  disLinct  indicalions  for  the  ua«  of 
chloroform  may  be  said  to  exist,  aud  it»  inhalation,  generallv 
ciirrieil  to  the  <!omiiienceinent  of  iiarcoHiH,  be  of  any  use. 

In  the  last  century  it  was  tuberculoOH  pBtient«  in  ]»antcHliir 
that  were  eiperimented  upon  to  a  great  extent  with  iDhalationD 
of  ether,or  ether  iu  ivhtc-h  Muiue  narcotic  was  dis^olved.as  exir. 
cicut^  (Pearson  and  Morton),  extr.  belludounie  and  hulsamus 
tolataniu  (Maddock).  Inlialations  of  ether  were  considered  t<r 
be  indicated  chiedy  in  the  d;s]in(e»  and  apnoea  of  the  phthisical^ 
especially  when  the  oppression  wai  very  diatreiiging,  when  they 
alforcltid  the  most  comptftts  relief  (Cliurke).  Kiher  was  also 
supposed  to  reduce  the  hectic  fever,  to  relieve  avthnia,  to  pro- 
mote expfctoration  and  improve  its  character.  Eberic  al»o 
used  the  iuholiition  of  ntticr  with  success  in  nervouK  nffthma. 

iMorc  recently  cblorofonn  haa  alniost  entirely  supplanted 
ether  even  in  iuhalatory  thera|)eutics,  although  indications  fi>r 
ili!  use  have  not  multiplied  nor  its  application  becnmc  more 
geuenil.  Clildrnfonn  inhalations  have  been  Uiied  with  advnn« 
tage  in  many  attacks  of  convul»i%'e  cough  and  whooping  cough 
(Carri^re,  Churchill),  especially  with  older  children,  as  »oon  a* 
the  imtient  begins  to  feel  the  peculiar  tickling  in  the  chest 
which  precedes  the  paroxyHm  ;  eo  also  in  spasmodic  dyspncea, 
which  sometimes  can  foe  relieved  by  no  other  meaus,  as  in  so- 
called  spaemudic  asthma;  alito  in  asthmatic  attackt>,  such  a« 
occur  in  emphysematous  patients  and  oeeaBiomilly,  though 
much  more  rarely,  in  the  course  of  pulmonary  phthisis 
(Spencer- WelU). 

It  ntny  be  indicated,  in  onler  to  save  life,  in  persistent, 
frequently  recurring  sjiasms  of  the  glattie  (Will),  in  chorea> 
when  the  nuiseulai'  teittlei*snesd  is  continuous ;  in  epilepsy,  when 
the  fits  return  incessantly,  threatening  pulmonary  culemai  lastly, 
in  very  \iolent  tetanu.*,  when  life  is  directly  endangered  by  the 
sjiaiiim  of  the  inspiratory  musek-s.  Ab<iut  the  end  of  the  linrt 
half  of  thid  century  chloroform  inhalations  wore  extensively  em- 
ployed in  inflammation  of  the  hmgs  in  its  different  stages, 
Bod  the  resulls  obtained  by  this  new  method  were  sufficiently 
inarked  to  ret^un  for  chloroform  down  to  the  present  time 
a  dtatinct  indication  In  the  tjt:ultueut  of  a  disease  the  counw 
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of  vbirh  can  t>e  so  little  influenced  by  any  syatem  of  treat* 
ment. 

Bftamg&rioeif  was  thi>  first  to  cx]>onment  on  n  Large  scale 
vith  inhBlatioofi  of  ether  and  chloroform  in  pneumonia,  and  he 
foand  that  in  inSammntionfi  of  the  lungs,  ns  veil  as  other  affec- 
tion^ of  ihe  rhest,  \htf%e  inhuiattofit  r^Ii>?ve  the  feeling  of  con- 
flridion,  the  st(ti:h  in  the  side,  and  diminish  expectoration  and 
tlecpleMoeu ;  the  congh,  however,  is  somctimt-s  nggniTated  in 
tile  Borlj  5tngi*  of  ctht-r  inhnlntion,  where  ihere  is  a  coneider- 
abl«  accomulAtion  of  secretion,  but  in  the  course  of  time  it 
•bii  ifl  rplieved.  Wacherer  in  the  yenr  1849  published  an 
orij^isnl  broL-hure  on  llii-s  subject,  and  Vftrrentni]i|>  in  the  his- 
pffal  of  Frankfart-on-Maine,  and  Professiir  Tlipile  at  Heme, 
traitMl  a  grrat  nuiiil>er  of  pnrumonic  patients  iritb  chloroform 
iAbalntinD^  in  both  instance.<t  with  Mitlslnrtnrv  re<iults.  KUo 
V.  Pfeuffer  in  bis  cltniquc  nt  Munich,  where  t  was  cUntcul 
■Mtitint  during  the  years  1660-1863,  administered  chloroform 
ixJuilation?  \n  pneumonic  patient?,  /generally  in  the  later  stngca 
of  ibe  inflammation,  about  the  fifth  or  sistli  day,  where  there 
«m«  ditfitfed  be|utt  i^tion,  accompanied  with  acute  pleuritis,  and 
vlken  the  bresthiog,  in  consequence  of  jKiins  in  the  lung  and 
plenr*,  becaiD«  irregular,  frequeut,  abort,  and  NujM'rfleial,  and 
tW  ei|«ectoraliou  was  more  or  lese  suppresswl,  the  bronchi 
wer*-  6IlctI  with  vi»oid  pneumonic  Bccretion,  widely  diffused 
<-rirf<itaiit  rales  were  hoard,  and  often  rapidly  increasing  cyanosis 
putntcd  todefeetive  ai^ration  in  the  lungi*.    The  inhalations  were 

linistered  fre<]nenl]T,  3  to  4  or  6  times  a  duy,  up  to  initial 
and  the  result  vmx  entirely  Miti^fa^^-tory  in  most,  of  the 
ates  whteb  I  obMrred.  Generally,  even  before  narcosis  set  in. 
Am  rafl|»iniiinrns  l>r«ime  dcejMr,  the  pleuritic  pains  accompany- 
Sv  ihem  le«s;  the  cough  and  the  tendency  to  cough  were 
dtBBiBnbrtL  and  ceaaed  altogether  vith  the  continnanoe  of  the 
■BC!tf(})Htc  trentm'^nt.  Kven  afterwards  the  tit«  of  coughing  were 
b«  i|f*»r»-Mdng  and  generally  attended  with  more  or  less  copious 
aaj^finn  fmm  the  bronchi,  the  irregularity  and  frerpteney  of 

ivcpjrntions  attali^l ;  even  the  first  few  inhalations  relieved 

ion  of  the  chest,  which  ceased  for  a  longer  or  shorter 

nftrr  the  narcoxis  had  inssed  off ;  the  nlles  diminished, 

B   free  exehatige  of  gasea  in   the   lungSf  and   the 
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cytOiOiVi  decreased  in  a  remarkaMu  ilfgrt-e,  and  we  geiierallv 
Ducceeded  in  preserving  the  Hfr.  of  tlic  pjitinnt  till  the  eriticiil 
(lay  was  over  and  resolution  of  the  pneiimoniffset  in-  I  havt; 
also  frtiiueiitly  had  Oceanian  to  observe  the  iutrensed  hwt  and 
sweating  observed  by  Vanrentrapp,!LorTay,  and  others.  I  consider 
iahalntioDS  of  chloroform  areonling  to  the  preceding  iadicatiunii 
to  be  a  ViiUiable  remedy  in  tlie  trewtment  of  pneumonia,  and 
one  not  ea.8ily  ie|jU)ced. 

Till!  counter-iadictttions  for  the  inhalation  of  chloroform  were 
Ktiitiid  by  Baumgartuer  to  be  tendency  to  headache,  giddiaesB 
iind  rupid  tttupor,  cJiteneive  engorgement  of  both  luug:i»,  aud, 
lafltly,  general  prostration. 

Ifehloroform  inhalations  are  to  1k>  administered  with  ren! 
benefit  in  inllammutiou  of  iheluug^,  the  phyaieinu  biDiftHi  mu«i 
conduet  tla-m,  either  by  means  of  one  of  the  chloroforminj 
apjKinittiH  in  common  use  or  in  the  orilinarj-  way,  by  droppin; 
10  to  \'2  drops  of  tihluroform  on  ii  linndkcrchicf  and  holding  i 
before  the  nioutli  and  nose  of  the  piif.ieiit   in  such  n    nmnnE 
tliat  a  sufficient  amount  of  atmospheric  air  may  be  inspired  wtt 
the  chloroform  vajKitir.     In  other  illnesses  a  similar  quantity  • 
chloroform  may  be  poured  into  a  wide-mouihed  phial  contain  ii 
cotton  wool  or  charpie,  a^d  the  patient  made  to  inhale  it  till ) 
get«  relief.' 

The  value  of  chloroform  inlialations  in  surgery  aud    c 
Btetric8  need  not  be  considered  here. 

10.  NUroits  Oxide. 

Pure  nitrous  oxide  free  from  oxygen,  when  inhaled,  protlui 
in  human  bcingii,  oymptomfl  reaenibling  intoxication — buzB 
and  humming  in  the  curs,  indistinct  n^ion,  subjective  seuitall 
of  heat,  a  feeling  of  extraordinary  buoyancy  and  lightucft 
the  limbn.  Soon  eonsciousnest-  is  completely  lost,  thy  resp 
lion  becomes  dy»;pnopie,  and,  when  ii»>[>hysia  i^  produced, 
heart  ceaiea  to  beat,  the  &ee  becomes  deadly  jkiIp,  and 
DiucouB  membrane  cyunotJc.     Keuiovat  of  all  feeling  of 

'  ItihuIniiiMin  vf  c-tilisnifoitn  nffurrl  prriif  rcHef.  nnd  iiiilccfl  form  a 
the  only  «ir*e(nol  treatment  In  ihosc  distrpisinfr  (\mc-»  of  pnrdxyHRiAt  dy* 
wliicb  tKcaBtiMkallf  cucur  in  tfa«  lalci  atot'CE  oi  Eome  Eomu  of  clironlo 
dj»c««.— Ta. 
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imtiQjr  coinciileti  with  Ui«  onrat  of  c^anutic  KymptoiUj,  so  lliat 
tlie  fonncr  nuiy  be  coucltidird  from  the  Iiitler.  If  the  narconis  in 
not  piushcd  beyond  ihis  stage,  aii  agmuiblr  etnUi  of  coiisciousimsa 
roturu»  after  1  io  2  minutcft.  Itut  if  the  bri^thiiig  and  the 
cardiac  action  stop,  life  may  be  ruiflored  by  the  speedy  peiform> 
auoi'  of  artificial  respiralioii  (H(?ruiflmi). 

Nitrous  oxide  has  for  many  yL-ars  iwea  exl^euHively  used  a» 
an  aoKsthetio,  especially  in  deutitits'  iiractiet*,  as  the  tnuiKient 
narcodis,  hutting  1  tu2  mtnuteH,  which  thin  gnu  produce:^  is  just 
sufficient  for  Riich  operatioiia,  and  tliL-  ni]H<!  loss  of  si:nKntion 
and  the  pleasant  feeling  on  recovering  from  it  makeH  this 
species  of  oarootiaation  imrticularly  ugreeaWc. 

Nitrous  oxide  has  not  eo  far  been  found  applicable  to  tb« 
more  iin|MHtant  optirationii,  because  n^heii  complete  unconsciou»- 
ness  is  pmduceil  Kymptoins  of  Hhpliyxia  apjiear,  Hrising  from  the 
total  alMeaee  of  air  during  the  inbihitionM  »f  the  pure  gati,  and 
these  necessitate  the  immediate  mispeniiion  of  the  narcni>if. 

P*iU  Bert  has  tried  to  obviate  this  disadvantjige  attending 
narcoeis  from  nitrons  oxide,  without  im|ieding  its  ana'stliflic 
iofiuence,  in  the  following  manner.  The  fact  that  iiitroua 
oxide  muet  be  pure  in  order  to  produce  <-ompletc  narcoeie  leads 
to  the  conclusiuD  that  the  teasiun  of  thi*  g&s  must  be  equal  to 
<me  atmosphere,  in  order  that  a  BUiBvient  ((uunlity  of  it  may 
peneliate  into  the  urguiiisni ;  under  noriuui  pressure,  therefore, 
the  gas  mast  amount  to  lOU  per  cent.  But  if  the  patient  is 
made  to  breathe  in  an  apparatim  iii  whicli  the  prc^iSiire  is  rai!>ed 
to  two  Btmnsphereis  'he  nei'esrtary  tension  will  he  maintniued 
with  a  mixture  of  50  per  cent,  of  nitrous  oxide  a.ud  50  |«:-r  feut. 
of  air.  It  wilt  thus  be  possible  to  procui'e  aniesthesia,  whik't  at 
tbe  aame  lime  the  nonral  proportion  of  oxygen  ia  maintained 
far  aeration  of  the  blood,  and  the  normal  conditiontii  of  I'espira- 
tioD  are  preaerred. 

When  Bert  cammed  animiils  to  inhale  a  mixture  of  atino- 
fpberic  air  and  nitroua  oxide,  contained  in  a  Img  under  a  pres- 
fuivof  two  atmospheres,  he  sueeevdcd  in  Icecpiug  up  a  state  of 
complHeinKcnHibility  for  on  hour  with  normal  rcjfpiration  ;  and 
«ch  time  when  the  liag  was  removed,  and  the  animal  drew  2  to 
'i  iotpirations  in  free  air,  he  witnessed  a  complete  return  to  the 
nornui]  condition.      Huring  the  inSucDCc  of  the  nitrous  oxide 
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the  aDimal  oianifeRtedl  no  ei^  of  feeliiijj  when  denaded  n«rv#« 
were  bruwed  or  limbs  amputated;  only  ciilm  mspiralory  and 
cFirdiiLc  movements  showed  that  the  animal  still  lived.  No 
seeoDdary  effects  of  any  sort  have  been  ohsen'wl. 

Kroiu  the  results  of  hi«  experiments  on  arimnis  P-  Rert 
recotniiiends  surgeons  to  employ  nitrous  oxide  id  the  manner 
BOgge^ted  by  him.' 

yuitu  recently  S.  KlikowUsch '  has  used  a  mixture  of 
nitrous  oxide  with  oxygen  for  inhidiition  in  the  proportion  of 
4:1,  and  has  obser^*ed  in  several  cases  of  angina  peetori* 
(insuffifieney  of  th«?  semilunar  vsilvea)  afier  5  to  10  inhalations 
the  purosysinii  eoiiKiderahly  shorteui>ti  and  ri?lieved.  In  bron- 
chial asthma  also  inkalations  of  nitrous  oxide  reduced  the  fre- 
quency of  respiration  ami  incnyiaeil  the  depth  of  in^pinitions. 
In  a  case  of  aortic  imcurism  with  disfrenaing  paroxysms  of 
coughii^g,  which  wmetimcs  lastrd  unintpmiptedly  for  an  honr» 
the  cough  ceased  during  the  inhalationp,  and  only  reenrred 
very  slightly  in  the  roursa  of  the  next  five  minutes,  after  their 
suspension.  A  mixture  of  one  jiart  of  nitrous  oxide  with  thre** 
parts  of  oxygen  produced  a  favounible  influence  upon  the  regu- 
lation of  the  eardiac  movement ;  the  pulse  went  down  in  lhii» 
case  from  120  heats  in  the  minute  to  100.  became  fuller  and 
stronger,  and  the  urinary  secretion  increased  at  the  same  time. 
In  two  phthisical  canes  the  inlialations  comiKWcd  one  ^mlient 
to  sleep  and  diiiitnished  the  cough  iu  the  other ;  in  this  cnse 
the  influence  lasted  several  hours.  In  many  instances  where 
oiygen  inhalations  as  siieh  had  no  alleviutiug  effect  or  verv 
littli!,  inhalationK  of  nitmuK  oxide  acted  more  favoumhly,  with- 
out producing  »  feeling  of  dryness  in  the  throat,  tu  no  caM 
did  he  observe  any  harm  Pniiu  itii  use.  For  the  favourable  in- 
fluence of  a  aiisture  of  uitrou.^  oxide  and  oxygen  a»  an  anes- 
thetic in  parturition,  v.  '  Arch.  f.  (iyu.'  xviti.  p.  81,  I8H1. 

l-'istly,  the  record  of  experiments  He  before  us  which  have 
been  carried  out  with  favourahle  result^  by  Blake  and  Hamilton* 
with  nitrous  oxide  in  neurasthenia,  headaehe,  aleeplesKnesA,  so 
nlw)  in  caiieK  of  s^iitml  irritation,  nervous  exhanstion,  hyxtoria 

•  AVgt^.  f«ft/.  r^Klmt-Xril,,  p-  Sr..  I8T!»,  »iHi  Apr-th.  Z»i..  So.  1.  lsT9. 
■  .'•(.  iUfrrtb-ri  Mfdifl  KWHj/  RftvrJ.  1880.  No,  Ifl. 

•  Ulalto  nnil  lljimilu-n.  '  PrpHmiiinry  (.VtnuuunicaTlnn  npou  Uie  U««  of 
NitmasOiiilcin  Mrlaiicholui mid  Nnvoii»Exhiinstjaii,' AVw  liwii  Xed.  JfMirtd, 
No.  3,  1880. 
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without  apparent  uterine  disorder,  melancholia,  mid  tleliritim 
treroenH.  Tlif  gas  had  here  a  similar  effect  to  alcoholic  stimii- 
lantJ  without  the  anhBrqiient  dpprcpsion.  Aopnnlin^  in  both 
Bnthon  the  am  of  this  gns  is  coiint^Tindicated  in  Rthenic 
affection?,  hut  chiefly  in  conditions  which  are  connected  with 
cewhrftl  con(io8Honi«,  among  which  the  hypenHmijp  of  the 
plcthorio  nrj>  to  hfl  Tf^lconpH. 

ThA  cfTect  of  nitmu?  oxiric  in  such  oasiM  depends  essentially 
npon  the  greater  or  legs  admistiiri*  of  atmospheric  air.  which 
can  be  regulated  hj  opening  a  valve  in  the  vicinity  of  the  in- 
hftbitory  tube,  through  which  (.he  outer  atr  can  penetrate.  At 
the  same  lime  other  effects,  such  as  aniewthepia.  intoxication, 
nnooB>cioti5nf.)tfl.  mnst  be  ^iirdod  n^nst,  and  so  aoon  r^  the 
fiogera  begin  to  become  numb,  or  the  look  somewhat  wandering, 
the  inhalationa  muHt  he  dusponcled.  According  to  Blake  and 
Hamilton  a  certain  (quantity  of  the  gns  may  bo  inhaled  every 
day  without  detriment  to  the  health,  if  only  it  be  sufficiently 
dilnl«d  with  atmoHphcric  air. 

11.  R'UrU  Ether,  Nitrite  of  Amyl  (Amylcnum  A'i(ro*wm), 

Nitrite  of  amyl,  disroverefl  by  Balard  in  18+4,  acrcordinc  to 
the  investigations  of  Outhrie,  Gamgftc,  Bnmtoti,  Wood,  Eulen- 
bnrg,  Pik,  Fihlenp,  and  others,  exerciacs  an  influpnce  chiefly 
npon  the  vascukr  system  and  produces  intoxication  and  iosen- 
libility. 

So  BtnaJl  a  quantity  as  two  to  6ve  drops,  inhaled  by  a 
healthy  individual.  j>ro<lucH8in  half  a  minute  an  intentte  flushing 
of  the  cheeks,  which  also  extends  more  or  less  over  the  whole 
Upper  part  of  the  body,  aiisociated  with  a  SRnsation  of  heat,  an 
intoxicated  feeling  of  weight  or  pirldinesa  in  the  hea<l,  cardiac 
palpitation,  puliation  of  the  carotids,  dilatation  of  the  cere- 
bral vessels,  and  increased  frequency  of  pulse.  On  the  other 
Luiij  the  retinal  and  pulmonary  vessels  (Fihlene)  f/ike  no  psrt 
hi  the  dilatation.  With  the  increase  of  cardinn  activity  and 
freqaenev  of  pnlse  occurs  a  great  lowering  of  the  blood-prepiaure, 
tDcmwing  more  and  more  the  longer  the  nitrite  of  arayl  ts 
inhaled,  reaching  on  an  average  about  fifty  millimetres  of 
mercury.  The  tension  in  the  arteries  decreases,  and  the 
iphyemf^raphic  tracing  shows  the  complete  ctisappenrauce  of 
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dicrotiem  on  the  deecending  flid«  of  the  curve.  Again,  the 
tvmperatare  of  the  skin,  especially  of  the  face  and  of  the  upper 
hiilf  of  the  Ixidy,  riKeH,  while  thea  teuiperiilUK  in  tli«  interiar 
of  the  body  is  lowt!reii. 

With  the  fiii!(|)fiision  of  the  Jnluilatinnii  theiie  ]>h(!noniena 
subside  rapidly  ;  but  after  prolongetl  inhaUticmx,  or  in  the  cum 
of  sensitive  or  anjemic  persons,  after  the  inhalation  of  one  to 
Uwo  drops,  complete  unconseiousnesfl,  ftdnting,  and  shork-llke 
c-ollitpAe  uiiiy  occur.  In  other  ca^es  per8i»t«-nt  dryness  in  the 
throul  and  inilalive  ooogh  may  be  observed  duiing  and  after 
inhalations  of  nitrite  of  amy). 

Wc  do  not  yet  possess  a  gatiafaetorr  theory  of  the  action  of 
thet;e  etbcn:,  and  tho  phenomena  observed  in  human  aubjecu 
were  at  first  referred  to  the  muscular  coats  of  the  hlood-veaaels 
and  a  paralysis  of  their  (vasomotor)  neni-es  caused  by  (he  io- 
halationti,  aud  BUj^jNjiH.'d  to  proctx-d  either  from  pt-riiihcral  or 
central  parts  of  the  vascular  nunous  system. 

This  remetiy  wns  tri<-d  therapeutically  in  casea  in  which  the 
aymptoms  were  aupjiostd  to  be  caused  by  arterial  ^pastn,  ci- 
ceasive  tendon  in  the  arterieB  in  the  region  of  (he  cerehral 
vessela,  cauiiiu^  arterial  aniemia  of  ttie  brain  and  o(her  parts  of 
the  nervous  system,  as  of  the  spinal  cord  luid  of  the  nen>'es  of 
special  »cnsc.  Among  these  were  to  be  chisnilied  tlurse  fonnH 
of  migraine  which  were  termed  hemicmiua  ftymi>atbico-tonica 
or  angioRiHistien,  answering  to  the  forma  of  angina  [lectorifl, 
while,  according  to  other  theories,  convulsive  neurot^es,  b-uch  as 
epileptiL-,  eclumpLic,  tetuuLo,  and  hysteric  attackti,  were  also 
fiivourubly  iufliKjuoed  by  iuhalatiou  of  nitrite  of  amyl.  In  lead 
colic  which  Is  attended  with  exceiisive  arterial  tension  nitrite 
of  amyl  pruduciis  decrease  of  prcHHure  and  temporary  ceMatlon 
of  the  painH.  It  was  also  found  to  act  as  an  analeptic  in  caaea 
where  the  excitability  of  the  reApimtorj  centre  had  sunk  btJov 
that  of  the  vasomotor  centre,  aa  in  Cheyne-Stoke^'s  respinit«ry 
phenomenon  (Fihlene).  As  to  its  efficacy  in  a«:thmatic  caae«, 
we  are  not  in  {M)aeesaion  of  RtiOicieiitly  numeroue  observatioil8» 
Biedert  has  athniuiiitered  nitrite  of  fimyl  in  eombluation  with 
compressed  air  in  atithma  with  success. 

In  most  of  these  conditions  inhalation  of  nitrite  of  amyl 
should  only  he  attempted  when  the  patieuts  turn  pale  at  the 


attack,  aad  vbere  s^rraptotn.t  ot  sjMstn 
Mrriwml  tesaeU  ue  present ;  it  thould  be  avoided  where  tlie 
htm  Woomes  cyanotic  from  the  fini  (R(i»$bRch).  U  mny  hIw 
liB  employed  in  certaiD  atTeilJuDs  of  the  vmial  attd  auditory 
«{ifantnii(  attcMided  frith  iliiiiiuiahed  Local  supply  of  blood  fiom 
atithaX  *niPtn\^  or  iKbiemia,  as  iu  oui^^s  of  nmbtyopin  oombiiied 
vith  paUat  of  tb«  optic  disc  and  of  the  retina,  and  in  niuny 
flMM  of  (iniuttu  aurium  and  otalgia. 

The  inhatatioDs  miut  be  n-atcbcd  by  thu  physivinn  himself. 
hnr  1  lo  5  dropti  of  nitrite  of  aiuyl  on  a  bandkervhier  or 
UoCting-pAper,  and  hold  it  in  front  of  the  noM  of  the  pntieotf 
■bo  fliioald  Nt  oa  a  chair  and  make  deep  inttpirstiuus.  If  the 
oatimt  ahuold  cnllapee,  artificial  respiration  niu«t  be  at  ouce 
ilrftfd.  together  with  cold  aflfusion  and  cutaneous  irrilutioD, 
i»  b««i  t«  bq^in.  the  inhalation  with  the  smallest  poi;>:ible 
wee,  snd  where  the  remedy  in  tried  for  the  fir^t  liuie  the 
iraiilifinnar  thould  hegio  with  one  drop,  and  increaw  rery 
aataoaalT.  In  order  tliiit  the  doi^e  may  be  eKtrt,  it  h  well  In 
drop  gUnM  and  lyuiph  tubes,  which  are  only  ctijKible  of 
ataag  one  to  two  or  three  drops..' 

4.  AsTBiTcuEXT.  Styptic,  axd  Caustic  BEMEniEs. 

J/fMitf  o/^rfwMi.— The  remedies  hitherto  luentioneil.  when 
mate  in  coutatt  with  the  mut-outt  membrane,  cx«rt  no 
etJtciioo  on  the  tissue  it«i.-lf.  If  the  texture  of  the  tiasDe« 
bMmiklterMl  by  iafiummalory  or  other  pot  holo^'Joul  pro- 
Sv  the»m  remedies  w«r«  only  useful  id  wanling  off  certain 
injories  or  BecosuUry  oondition^  of  irrilalinii  proihired 
«  redex  manner,  so  that  the  pathological  pto^M  going  on 
•W  nocofu  membrane  might  be  influt-nced  lavouriihly  in 
i  «i  Ktion.  and  a  more  rapid  dt:velo|>uiuut  of  the  rewtionnry 
[nnpioms  ^»appuratioD  and  new  c«U-formation)  be  promoted. 
[IWt  exert'^d  no  inf1nenc>'  npon  the  histological  elemenU  bo  ai 
<  dMif>lj  combat  the  inHammation,  nor  Tan  it  denirable  they 
•iacr  all  such  inBut^ncc  acting  upon  a  highly  irritatMl 
I   mMnbnni:  would  hare   aggravated  the  inHiimDiat^ry 
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But  we  now  corae  to  the  eooBideralion  of  remedlM  in  the 
(rciitment  of  diseases  of  l!ie  respirat-ory  organs,  wliich  exert  a 
(Jireet  influence  upmi  tliR  morhiilly  irritited  lismips,  and  so  oo 
the  <tevi?Iopment:  and  the  course  of  the  disease  itself. 

Astringent,  styptic,  and  caustic  remedies  act,  according  to 
their  cheiniral  constitution,  din-ctly — 

1.  Upon  the  cpith(.'liu]  and  cellular  atructures  on  the  surface 
of  the  mucous  membrane ;  upon  these  especially,  aod  also  upon 
the  mupowa  and  snhnmcotia  denuded  of  epithelinm  ; 

2.  ITpnn  the  conneotive-tisiiue  elemeuts,  etastio  fibres,  and 
involnntary  mnsoiilnr  fibres ; 

3.  lT|Mn  the  capillaries  and  larger  blood^-essels  ; 

4.  ITpon  the  lymph  channels,  lymphatic  vessels,  and  secre- 
tory organs ; 

5.  rpon  the  sensory,  motor,  and  nutritive  nen-es ; 
fi.  lT[KDn  the  fluid  of  the  tissues  and  on  the  Wood; 

7.  Upon  the  albuminous  bodies  of  the  organised  tisraes 
generally. 

These  ■variona  actions  upon  tht?  tisanes  in  general  are  effected 
first  by  the  absorbent  and  dedecBtive  properties  of  some  of 
these  bodies,  and  also  by  their  capability  of  forming  insoloble 
combinations  with  albumen,  precipitating  albumen  from  its  wlu- 
tions.and  forming  iicoaguhim  with  the  constituents  of  the  blood. 

The  epithelial  cells  which  have  been  loosened  and  swollen 
by  inflammatory  fierou!=  exudation  as  well  ax  miiHiiCS  of  JouDjf 
deciduous  cells  are  destroyed  by  obJorption  of  their  water  and 
hv  combination  of  these  tw>dies  with  their  a1bumtnat«s,  and  thos 
an  impulse  jn  given  to  vigorous  new  cell-formation  ;  while  at 
the  same  time  the  salte  and  astringent  substances,  by  absorbing 
water  through  the  epithrlial  layer,  from  the  connective  tissue  of 
the  inucoMi  and  subiiiucoisa,  act  as  desiccunts,  and  dimiui^  the 
(juBiitity  of  fluid  which  infiltrates  those  tissues. 

Thev  also,  in  virtue  of  thee^  propfrties  and  of  their  stimu- 
lating influence,  cause  conat riction  of  tlie  contractile  part*  of 
the  mucous  membnue,  which  is  attended  by  a  diminution 
of  seerplion  and  tninsiidation,  while  at  the  same  time  the 
emigralimi  of  the  wbil«  bloodK-ells  is  prevented  by  contraction 
of  the  vascular  wjilU.  In  this  way  not  only  i*  the  fluid  secreted 
on  the  surface  of  the  mucous  membrane  reduced  in  quantity. 
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bat  the  6uid  inliltnitin^  the  timneii  ia  also  lessened  and  con- 
traction of  the  mocosn  and  sabmucosa  is  induced.  Thii4  effect 
will  be  further  iDcreased  by  the  concurrent  Btimulation  nf  the 
•enaoiy,  motor,  and  nutritive  nerves,  and  these  again  exert  m 
reflex  inflnence  on  the  contractile  elements  of  the  mucoua 
muinbrunc. 

When  l\i6te  tubstaucea  come  into  contact  with  the  blood 
ii««lf  (a<,  for  example,  vhcn  it  is  diffnsed  over  the  surface  of  a 
ru[)1ured  vt-swl),  they  at  once  precipita.te  its  coagutable  ele- 
nientti  and  [inxluve  thrombi  which,  extending  into  the  vascnlar 
cxnal,  close  the  opening.  But  as  they  at  the  same  time  couie 
into  direct  contact  with  the  ruptured  and  denuded  va^ular 
wbUhi,  thej  t5timutate  these  to  energetic  contractbn,  and  m 
caoM!  complete  closure  of  the  rupture. 

In  a  degree  of  concentnition  bevond  that  which  can  be  em- 
ployed for  inhalation,  a  portion  of  the  astringent  combines 
directly  with  the  tissue,  and,  destroying  its  anatomical  striiclure 
and  vital  propenies,  forms  an  albuniiiiate,  which  is  detached 
from  the  subjacent  parts  over  which  it  forms  a  more  or  Icsk  Ihick 
crust.  The  extent  of  tissue  thus  destroyed  by  diluti;  or  concen- 
trated Folntioiis  will  tluijurid  on  the  density,  n^wstancc,  and  vitnl 
eoeiigy  of  the  tiiisues  on  the  one  hiuid,  and  the  c<iii(<tic  properties 
of  the  eubetance  and  its  affinity  for  albumen  on  the  other.  A 
d^ree  of  couLt^iitnition  suffieiiiul  eonictiine-t  to  de^atrny  fiingouii 
cscrescenced  will  jiruduce  no  corrosive  induence  upon  the 
normal  muooui;  membrane  protected  by  its  epithelium. 

These  substjincea,  by  mcunM  of  this  iiroperty  of  combining 
with  albuxninous  bodies  even  in  feebly  snlurated  solutions,  uot 
only  destroy  the  rital  properties  of  the  albuminouii  bodies  with 
which  they  come  into  contact,  but  ali<o  the  fermentative-  activity 
of  tlio6e  oi^uised  bodies  which  occusion  dc^compoaitions  of 
nrioiu  kinde,  and,  by  destroying  tbo'ir  influence,  act  to  some 
extent  as  disinfectants. 

I««tlyf  wh(!n  of  a  certain  concentration,  they  will,  by  tlie 
irritation  which  they  ext?rt  iijion  the  tissues  and  the  vasomotor 
nerres,  create  an  inMnmmiitory  cxcilcracnt  which  rRsnlts  in 
b7persemta,inorca8ed  trunsudiition,  and  accrliirated  flow  of  fluid 
in  the  parte  affected,  and  occasion,  in  proci^ssen  running  u 
cUnmic  course,  disturbance  and  absorption  of  old  inflammutorv 
de[iout«,  and  promote  their  dislodgement  and  removal 
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Indications. — ^Tbe  following  are  the  cages  which  call  fer 
the  am  of  astringent,  stj^rtic,  and  caustic  remedies : — 

I,  Subacitte  and  ehrmiic  catarrhs  of  the  mucoait  mem- 
braiies,  attended  iirith  hypersemia,  increased  transudatioa,  vwell- 
iug  and  softening-,  eerous  or  oellular  infiltration  of  the  tnocora 
aud  siibmucoAa. 

TUe  surface  of  the  mticous  taemluuie  mnv  be  cohered 
either  with  thin  fluid,  »ero-mucoug  or  muco-pimilcnt  «ecretion, 
or  a  visetd,  scanty,  inspistuited  secretion  may  adhere  to  it,  which 
can  only  be  detached  with  ilifficulty.  '["he  epithelium  in 
swollen,  soR«ned  by  serotut  pffHisionu  or  purulent  inflltrattODH, 
!ind  the  surface  coverrd  with  dwciduoilB  cella  or  pus  mrpupclea. 
The  inucotis  glaode,  distended  with  secretion,  eithi^r  di»chiirge 
it  in  great  quantity  on  the  mtrface  or  remain  swollen  by  it« 
neoumnlation,  or  oecnsionally  distended  into  cy«t*  by  ooclusirin 
of  their  excretory  ducts,  or  by  cornpreg*ioti  or  obstrurtion  from 
inspissated  secretions  and  exadntion  plugs. 

The  conneetive,  the  lymphatic,  and  the  elaslio  tiiuueri  are 
also  iufUtnited  with  serous  fluid  ur  prexent  generally  an  abnor- 
mal aggregation  of  cells  in  [latclipti.  Tlie  capillaries  and  veins 
are  dilated  and  distended  with  blood  corpuscles  and  present  a 
condition  of  passive  hyperfpuiic  filnsis.  Hie  lymph  channels 
and  lymphatic  Tcssele  are  fliled  with  pla.«tic  lymph,  mor«  or 
leas  laden  in  parts  with  white  blond-eellii;  they  ore  dilated, 
and  ]>re»ent  numerous  flaky  granular  bodies,  rendting  from 
the  breaking  down  of  tJiene  cells.  The  lymph  stream  itself 
is  retarded,  tiKsue-chnrge  becomeR  shiggiBh,  and  the  inflam* 
matory  exudationn  due  to  the  original  acute  attack  re-main, 
undergoing  very  slow  met-amorphopis,  oidy  to  a  sligbt  extent 
alieorbed,  and,  instead  of  nndei^going  exten-^ive  fatty  change, 
cither  those  [>arts  wUich  have  been  absorbed  are  rf])lacMl  by 
fre«h  ioflammatory  prniluctu  or  receive  other  addittou»,  more 
or  less  abundant. 

Again,  the  senstli\'enessand  pftiDfulness of  the nfr«cted  parts 
it  generally  slight,  and  the  sensory  reflex  actions  which  are 
liberated  by  them — spaxmodic  movements,  ooughing,  choking, 
Bpa«m  of  the  glottis — do  not  form  a  prominent  feature  in  mort 
4alsc^  and  may  be  Dltogct.her  abseut;  in  a  few  isolated  rascts 
however,  they  are  more  pronounced,  while  the  other  symptoms 
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of  catarrti  have  also  a  8ubordinat«  import-aiice.  In  fheie  cnt>p« 
also  the  catarrh  may  be  iironiinent  or  excliwively  of  a  «e«ondary 
nut  ure,  caiisL'il  by  iiiechAiiio;il  injury  due  to  thp  violent  reflex 
tauvrmuDt«,  euch  as  occur  ia  various  neunwefl.  Astriugeut 
remcilies  aic  then  either  povrcrlc^e  or  tend  only  to  aggnvate 
the  already  over-eicit<?d  niTvee.  It  is  only  after  the  neurosiis 
is  reliev-wl  or  has  disapiK-art'd  that  they  caii  proroote  s  retm- 
gressioD  of  the  catarrhal  changes.  "We  may  employ  astringent 
remedieSt  th«n,  in  all  CLsa  iu  which  the  rpiq>ir»tory  mucoDK 
iDPQibrane  has  bt^comt■  ihe  seat  of  the  patholagicAl  chitngcs 
which  we  have  dfiKcribciU  and  whicli  form  the  anatomical  basis 
of  the  clinical  phenomena  ;  they  ans  as  follows ; — 

1.  To  the  mncona  membrane  of  the  mouth  and  pharynx: 
in  simple  subacute  and  chronic  angina  cutarrbalis,  tonsillitis, 
and  pharvTigitiii ; 

2.  To  tht;  hiryni:  in  subaonte  and  chrnnie  laryngitis  mtar- 
rfaalia,  especially  when  localised  in  the  form  of  clironic  uatarrha.! 
e|>iglottitifi»  arytaenoiditis*  mesoarytfcnoiditis,  chorditis  ventri- 
cularie  and  Tocalis,  &c. ; 

3.  To  the  trachea :  in  subacute  and  chronic  catarrh  of  the 
trachea,  and 

4.  To  the  bronchi  *  in  subacute  and  chronic  bronchitis,  in 
vhicfa  the  conetitattoua]  conditions  axe  normal,  or  wht-n  they 
have  already  iiudtrgone  some  niocbi<l  ciiange  frnni  ani^iuia  aud 
dilofoou,  scrofula,  chronic  pneumonia,  from  [jrevloud  »iy|)hiiiB, 
or  in  consequence  of  emaciating  illnesses.  In  these  httter 
iikaUnc4;s  tht;  ap)itication  of  aslriugents  1^'ill  fulfil  uuly  ono  of 
tbe  indications  present,  and  the  result  will  be  iullucnccd  by 
Uie  co-cxistcDt  manifeetations  of  the  general  disorder. 

U.  Hismorrkafjes. — Owing  totlie  property  these  substances 
pOMOOi  of  coagulating  albuminous  and  lihrinous  fluids,  and  of 
prnducing  an  astringent  effect  on  the  tissues  and  eapt-cially  on 
their  conlractile  elements,  they  are  nlao  vnhiable  for  arr<arting 
LTmorrhngcs,  in  caiie«  where  it  would  be  impossible  to  apply 
ligatoree  and  compresMB  or  energetic  refrigemtioa.  The  con- 
d^ioilB  under  which  they  are  available  are  that  the  hsDmorrhage 
•lunld  be  from  the  enrface  of  llie  tisRueii,  tliat  the  ojiening  in 
the  tojured  vessele  should  he  free,  and  that  the  remedies thtim- 
■elrag  can  be  brought  iutocontinuoUR  contact  with  themiu  the 
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necessary  strength  and  quantitv.  The  lees  these  cooditions 
obtain,  the  more  uncertain  will  be  the  result  of  styptic  in- 
halationB. 

III.  XeojilasTna. — There  are  two  ways  in  vbich  oaastie 
fluids^  when  carried  by  the  inspinLtory  current  into  the  air 
passages  and  the  lungH,  may  (If^sLrojr  any  neoplasms  that  exin 
therein — let,  by  breaking  up  the  chemical  constitution  of  the 
orguuised  structures  anii  combining  partially  or  vholly  vith  some 
of  their  constituent  eleiuenta  and  forming  albuminates,  sa[>oni- 
hcutiuti»,  •&(:. ;  :ind,  they  may  act  iu  a  simpler  vray,  viz.  by  the 
Bbaorption  of  water  and  the  formation  of  coagula  in  thar 
tissue,  and  m  destroy  their  vitality  and  gradually  net  up  a  pro- 
cess of  mortitication. 

But  this  can  only  take  pltwe  wU^n  those  fluids  come  into 
contact  with  the  stnicturtrii  which  tliey  are  to  dissolve  iu  »ul)i<aeQt 
quantity  luid  cuncentralioD.  iiusidtiG,  their  uc-tion  must  be 
limited  to  such  parte  as  appi^ir  as  foreign  bodies  in  the  organised 
stracture  af  the  mucouii  membrane,  and  whose  removal  without 
any  injury  to  the  adjacent  parte  is  the  objvct  we  have  in  riew. 
We  may  here  observe  that  in  the  iuhalatory  method  of  applying 
medicinal  l>odies  they  dimiuisli  in  quantity  the  deeper  they 
descend  into  the  several  parts  of  the  reKptnitory  pnsoiges, 
which  are  therefore  proportionally  exposed  to  their  influeaoei 

Tiicrtiore  the  attempt  to  remove  certain  stnicturea  by 
means  of  iuhahition  preaupjjOHcs  u  considerable  difierence  of 
vitiktity  and  resistance  in  the  puxts  which  come  into  contact 
with  the  substances  inhaled,  some  having  to  bear  this  contact 
without  suflering  any  damage,  while  others  suffer  mortiHcation 
and  gradually  disappear.  V^'ith  tht<se  necessary  prefiuppoHitiona 
we  shall  fiuil,  however,  that  hut  few  formations  are  so  soft, 
vulnerable,  aud  readily  diaiut^grate^d  that  morlilicatJon  is  set  up 
in  them  through  irrigation  with  the  iuhalcd  eubalunoes,  if  the 
parts  higher  up,  which  are  exposi^l  to  a  istrougor  current,  and 
the  adjacent  mucous  membrane  remain  intact. 

According  to  my  experieuce  hitherto  of  growths  occurring 
in  the  loryui  and  in  the  trachea,  there  are  searcely  any 
neoplasms  which  answer  to  tbe«e  conditions.  If,  then,  we  bear 
in  different  quarters  of  the  disappearance  of  papillomatuus  or 
other  structures  in  consequence  of  tlie  iuhalatiou  of  astringent  j, 
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theae  growths  must  have  been  at  idobI  Slameatous  or  fungous, 
ill  nourished  and  imperfectl;  developed  excresoeDCce  whicli 
often  form  on  the  mnrging  of  ulcen  in  larj-ngcal  phthi&ia,  but 
diti^-rfit;  of  themselves  in  a  few  daya  or  wec-k»,  wUbouL  the  aid 
of  any  astringeut  or  caustic  agency.  All  other  formationg 
which  occur  in  the  larynx  always  jmsKess  vitality  enough  to  re-'^itit 
nrenunuiily  »]1  the  InBueuces  tlutt  can  be  brought  to  bi'ar  ujjod 
them  by  means  of  inhalatioDs.  1  have  myself  had  repeated 
opportunity  of  vritneasing  in  many  paiitnta  iluriug  the  most 
careful  appUcaliou  of  iuhalutiuu^  ordcrwi  by  others  tlie  de- 
velopment of  papillooiaUL  vrhich  wete  caimblc  of  offering  con- 
eiUerable  resistance  even  to  the  excising  knife. 

^^'e  are  forood  to  ooncludo,  then,  that  the  inhalations  of  as- 
tringent or  caustic  media  are  valueleits  for  Die  removal  of 
Sixtplums,  and  that  tbe«e  coMts  must  in  every  instance  be 
dealt  vith  by  oouie  other  mode  of  treatment.  Such  atlt^inpts 
are  founded  vholly  on  a  niisupprchension  of  the  range  open  to 
this  load  treatment  of  the  reespiratory  organs,  as  well  as  the 
menDB  at  its  command  and  its  attainable  object,  and  they  cuukl 
be  only  iKwsible  in  an  age  when  it  is  thought  jiutitiable  to 
expect  evejy  imaginable  curative  result  from  a  new  method. 

MEDICINAL  BODIES. 

As  drugs  of  this  class  are  not  vapourisable,  their  topical 
application  in  aqueous  solutions  to  the  deeper-st-ated  parts  of 
the  resspiratorj"  tract,  the  mucous  membmue  uf  the  tnnhefi,  of 
the  bruuctii,  and  to  the  pulmonary  surfbce  itself,  vas  first  made 
prissibU-  by  the  invention  of  Hiiles-G irons'  pulverising  ap|J!i- 
iBtus,  nithougli  they  had  been  fret|uently  applied  before  in  a 
palveriaed  forta,  by  insufflation  into  the  pharynx  and  latynx 
or  by  inhalation  through  the  lutdium  of  T)iirwin"s  brush  Jij.pii- 
Titui,  or  by  the  introduction  of  a  solution  by  meang  of  a  eyriuge, 
brush,  or  sponge  to  the  more  accessible  parts. 

1.  Tannic  ilati(jlci<:i«.m  Tannicufii). 

As  ulringent  in  0"i  to  SD  ^t  vent,  soluti'm. 
Afl  •t>-ptic  ia  I'U  to  lOU  per  coat,  eolulkiu. 

TuiDic  acid,  or  tannin,  ia  mied  as  an  astringent  and  as  a 
hemostatic. 
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According  lo  the  obaerrations  hitherto  mBrte,  tannin  sets 
chiefly  ii]ion  the  siirfaee  of  the  miicous  membmne,  contract- 
ing it  and  diruinUlijug  its  «ecr«lion  ;  it  »Ifo  acts  u^inn  the 
free  mucus  vhicb  it  cMgutates,  aud  ujuo  the  eecretions  gene- 
rally,  which  it  mcNliBes. 

Thrno  propertieeniake  it  available  in  snhacatp  ami  especially 
in  chronic  catarrhs  of  tlie  refinratoTy  macoaH  membrenc  with 
copious  secretion,  and  that  along  its  whole  extent  from  the 
feuccB  clown  to  the  finer  bronchi.  In  chronic  Mitarrhfl  wilh 
verj  scanty  secrptinn  other  remeiliM  arp  nmre  sutUible. 

UwuiUy  after  a  few  applicationH  the  Hecretion  ii  Wsibly 
(1iniiiii»he<l,  pxpectoratinn  is  tew  ireqnent  and  less  copioux, 
Boinewhat  more  oootiiatent  however,  but  it  is  not  on  th.it 
ocooimt  more  diSBcult  of  exjmlBion. 

But  if  it  is  ai<ed  in  too  tar^  u  dose  it  may  be  followed  by 
dryoese  and  huskinvs^  iu  the  throat-,  a  feeling  of  oppression  on 
the  chest,  anil  ilitHoulty  of  espectomtion.  Thia  ia  all  the  more 
pmbalile  since  by  the  direct  application  of  nstriagentii  to  the 
secretion  a  coagulation  of  the  mucus  occare  imnieiiiately  ;  the 
mucus  then  remains  hanging  in  flakes  on  the  valla  of  the 
rt-apiratory  tjact,  aud  the  Hiii»ller  it*  quantity  the  more  difficult 
it  is  for  the  iMiiicTil.  lo  expectorate  it. 

Iu  order  somewhat  to  lessen  this  secoudary  effect,  when 
euch  paticDt«  inhale  tauaic  acid,  I  have  always  added  common 
salt  to  it,  and  have  observed  that  it  has  the  elVect  of  greatly 
dimioitihing  the  faeliug  of  heat,  dryness,  and  difficulty  of  ex- 
^tectoratioii. 

In  acute  catarrhi:  tannic  acid,  as  indeed  all  otheraRtrlngents, 
most  be  avoided,  as  it  only  aggTa\*ates  the  existing  irritation 
and  sometimes  produces  rapid  exacerbation  of  tlie  subjective 
and  objective  symptoms ;  it  never  succeeds  in  arresting  the 
acute  mOammatory  process,  which  is  the  object  in  view. 

Tannic  acid,  in  combination  with  carbolic  acid,  has  also  b«en 
used  in  simple  catarrhal  croRionB ;  in  chronic  pulmonary  phthisis, 
not  only  in  the  initial  stage  but  also  in  the  stage  of  soneulng 
of  the  caseous  inflltrat  ionii  and  the  formation  of  cavilie»;  lastly, 
in  bronchorrhffia  and  bronchiectaais,  for  the  purpcise  of  diminish- 
ing the  eecKtion  (rum  the  mucous  membrane. 

Tannic  ocid  has  aho  been  recommended  by  IVouEeeau  in 
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odema  jclottitlis  and  gangncaa  pulmontim,  hj  Stephau  la 
v1»oopii)g  cTKigli,  and  by  Bartho'Z,  Trou««>nu,  L(>wjn,  nnd  Fi«brr 
la  Gtoop  and  diphtheria.  Whh  rpgarii  to  the  two  In»t  tJiswuie* 
I  «vaU  only  call  to  mind  that  diphtheritic  and  rroupy  mein- 
bauiea  harden  in  tfinnic  acid  solntion,  m  that  their  detachment 
tmd  rvmoTal  are  impeded. 

As  a  ttyptio  tanoic  acid  is  useful  chiefly  in  Might  h^enior- 
riiagea  from  the  air  poxfa^es,  and  was  recoiu mended  e«peciitlljr 
by  Dr.  PnUnsky,  who  treated  «  numher  of  cn»es  of  hiemoptyBig 
wUh  it.  P'lBbor  has  also  tiet>d  it  with  success  in  these  cnee^, 
ud  Waidsobuig  called  attention  to  the  &et  thnt  tannic  acid 
a  rapid  coagiUntiou   of  (be  effuited  blooil,  atmI  a  very 
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axuwntnted  xotatioii  of  it  may  be-  used,  an  IL  dissolves  in  water 
in  the  ratio  of  1  :  S. 

It  should  be  rcraembrr«I  that  sohitions  of  tannic  acid  onght 
to  be  ertunined  from  time  to  time,  and  replaced  when  they 
bar*  bevoDU'  opaque  and  flMWulent,  portly  through  the  neparn- 
tioD  of  gitUic  acid.  A  solution  of  tannic  acid  in  glycerine  and 
wMtn-,  tixBt  u»ed  by  Demarqnay,  keeps  better;  tannic  acid 
glTcerine,  vhicli  be  reoommendo  in  chronic  pharyngitit,  is  a 
wiiturr  nf  1  [art  tnnnio  acid,  50  parts  glycerine,  and  100  paris 
water. 

An  effect  aiinilar  to  that  of  tannic  acid,  bat  weaker,  is  pro- 
br  nin«t  prepnratir>nt)  obtained  from  plant?  containini;  it ; 
theae  WIook  rhatany  (Trouf>sean  and  Bataille),  oak  bartt, 
JoluaiBo*  and  ezlrsots  of  which,  or  other  preitamtionfl  soluble  in 
water,  can  be  dsmI  for  inhnlalinne.  They  possess  no  kind  of 
adTmstage  ovar  pure  tannic  acid. 
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S.  Alutn  (Alumen  Dtpur.) 

A»  BMriafKttt  in  OS  ta  S-O  ]ier  Mat.  Boluiioa. 
Am  tljytic  in  1-0 1»  ^  pv  o«at.  toludoti. 

TTie  action  of  alnm  a*  an  .i^tringent  and  styptic  ifl  cm  the 
whole  Ditt  cwrntinily  difiereut  from  ihaL  of  tannic  acid,  «>  that 
wfaai  ba*  been  said  of  the  preceding  preparation  holds  gorat 
generally  of  tbi&,  and  it  may  tometimes  be  difficult  to  decide  in 
[ffadift  which  of  the  two  remedies  is  to  be  preferred. 

Aeoariiag  to  Waldenbai^,  who  made  most  uite  of  tht9 
niMdy*  altuo  baS|  tike  tannin,  im  astringent  inHuence  aj<ou 
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the  eurlac«  of  Ibe  mucous  membrane,  and  a  modifying  one 
yiyton  (he  secretions,  bui  Itsa  cntrgfLic.  On  the  other  taml.he 
wiys  it  i»  absorbed  with  extraordinary  readiuens  by  the  mucuus 
membrane,  and  is  thus  cajmble  of  acting  energetically  upon 
the  deeper-lying  parencliyma  of  tlie  mucoan  and  of  the  tisi^ue 
beneath  it,  as  well  as  of  promoting  the  contraction  of  the  blood- 
vedsels  in  the  deeper  layera.  Thus  Waldenbuig  was  of  opinion 
that  tannin  acted  with  more  energy  temjiornrily  upon  the  sur- 
face of  the  mucous  membrane,  hut  that  lUum  acted  more 
lastingly  and  extended  deeper.  Uu  therefore  preferred  alum 
whenever  lie  had  to  deal  with  proceaseB  not  purely  eaturrhal, 
but  parenchyiiiatouii,  eODBequently  in  those  inttauunations  of 
the  pharynx  and  larynx  in  which  the  whote  tiasue  of  the 
mucosa,  or  even  of  the  submucoea,  ii  ywullui,  and  bIbo  in 
most  cases  cf  phthisis  pulmouum. 

He  considered  nlao  that  as  a  8t\*ptic  it  -was  raloable,  einct 
its  action  extends  deeper  and  sjiecially  causes  contraction  o: 
the  bloodveaseU,  so  that  the  itsult  obtained  was  more  perma 
nent  than  with  (aunin.  On  the  uUier  hand,  it  is  letis  soluble  ii 
water,  only  in  tlie  projiortion  of  1  :  18. 

Lastly^  in  the  pnivticiU  cBtimatiim  of  these  two  remedie 
regard  must  be  bad  to  the  peculiar  taate  of  individuals,  and  t 
the  very  marked  idiosyncrasy  in  some  patients  in  favour  of  on 
jireparation  or  the  other,  so  that  the  <j^ueBtion  may  be  decide 
by  the  preference  of  the  patient. 

Fieber  gives  the  prefprence  to  aliun  in  inflammatory  at 
irritable  conditions.       It^  action    seema  to  bim    then    to   I 
analogous  to  that  of  preparations  of  lead.     Lewin  used  it 
diphtheria.     Its  hrenioetatic  inlluence  is  said  to  1m;  more  p( 
uuuient  than  that  of  ferric  chloride,  and  Tobold  in  particul 
has  collected  uutnerotiii  caHeH  in  which  it  has  acted  favourab 
Ur.  Polnnslty  ha*  also  arrested  pwlmotiary  hFt-inorrbageB  wj 
ulum,  80  has  Sehlesinger  in  Berlin.     When  irritable  conditic 
are  present,  it  may  be  advisable  to  combine  a  narcotic,  auch 
opium  or  its  pTe]>anition^.  with  alum,  as  al^o  with  tannic  at 
Alum  has  al»o  been  employed  with  succees  in  thi-  form  of 
bahiiious  as  an  antiseptic,  cither  alone  or  combined  with- 
water   in  oztcna,  bronchorrbam,  bronchiectaxie,  and  in  pw 
broucbititi. 
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3.  Ferric  Ohloride  {Ferr%n\  Se»qu,ichloratu7n.\ 

lor.  •ooordiay  to  tlw  ordiiun-  liquid  form,  tho  lienor  IWri  aetiiuichloratl 
ofthaGenBUi  pliAniiMopceU). 

A»  afCriagMit  in  OS  to  3-0  pi^r  cent,  solnlioa. 
Aitf^rrtiv  la  10  to  SO  pirr  cant.  aulutioD. 

F«mc  chloride  is  not  much  used  as  an  &striiig«Qt,  on  accoant 
of  BDplMwant  secondary  effects ;  and  a8tbeiDdicatioQ<t  for  itsuee 
eodieide  with  rlios^  for  alum  nnd  for  tsunio  acid,  these  remedies 
an  sahMitnt(>d  for  it  in  hII  onlinar}'  oiseN. 

In  the  find  |ilBce,  whrn  liq.  ferr.  sesqiiicbl.  has  been  acpd 
far  •CNoe  time  it  injorcB the  teeth.  Then,  owing  to itH  powerful 
Mtzingeiit  action,  it  makes  the  mnwirs  membrane  of  the  tongue 
and  of  the  mooth  aore,  aod  as  tt  were  corroded.  It  dertrojs  the 
of  tA^te  for  a  long  time  after  each  inhalntioo,  and  the 
«p|ieiit*>  of  the  patient  is  more  ur  Ihsh  im|iiaire()  hy  llie  qnnntit  j 
0t  liquid  nrnlloired.  For  them  renmns  onl^  wenk  Aolutiona  of 
ferria  chloride  should  be  cbo^eo  in  cases  in  which  the  remedy, 
fcr  tli«  sake  of  its  astringent  influence,  is  to  be  used  for  a  long 
time,  mnd  in  this  waj  It  may  be  iiiied  as  a  prophylactic  after 
llMimUllj  nil  with  the  virw  of  prrvenf tng  an  rnrly  return  of  the 
\m  iiiiMiha^jn  by  it«  protongcil  action,  and  it  is  stid  thai  with  this 
tnaatzaect  an  onneually  rapid  iacrease  of  strenf^h  ia  observed, 
pmbbbiy  dae  t«  abwvption  of  thr>  iron.  So  nl^  it  may  be  oaed 
IB  eolUqnative  oouditiont  of  phthisiii,  in  which  lh«  ferric  cbtOTide 
nhalBd  into  the  bronchi  and  tungx  not  only  reduces  the  eecre- 
boB,  but  also,  owing  to  the  nmonnt  involuntarily  swallowed, 
tcindr  to  mre  any  dtarrh<pa  which  may  possibly  exiiit,  a> 
G^hanlt  and  Waldenburg  found. 

Ferric  chloride  is  alw  valtiable  a$  an  astringent  in  the 
iliniriii'  hrrmchitis  and  hronehieetasin  of  anrcmic  porsoDt  and  as 
tm  aotiputresoeot,  either  alone  or  combined  with  ttr  water  in 
eiipBoiWt  lotid  Rputnm  from  diluted  bronchi  or  cavities,  ami 
in  pulncniary  gangrene.  Lewin  has  also  used  it  in  chronic 
I       pbwTngHU  aod  laiyngeal  catarrh,  in  croup  and  diphtheria,  and 

Uk>  in  hntcrical  nphniiin. 
L  AnvrdiDK  ^'^  L^^in  this  remedy  is  counter-indicnteH  in  ths' 

L    4pHratr.  excitablx  eonfftitntioQ  of  those  pole  phthisical  women 
■  viib  rAseMively  rulneralile  mucoos  membrane,  in  whom  it  may^ 
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gire  occasion  to  hajmorrhage  by  the  very  effect  of  its  astringent 
action. 

As  a  styptic  ferric  chloride  has  the  ajivantage  over  all  other 
preparatioDS ;  it  in  of  all  others  the  most  rapid  and  c«rtaiD. 
When  a  hx'inorrhagtf  has  assumed  serious  dimensions  and 
thrwitcns  immcdiuti*  cuiiacquf-'iicts,  couceufnitcd  sululiuns 
Rhoiild  beapplicd  at  once.  Ah  ferric  chloride  furmsnn insoluble 
componud  with  the  albumen  of  the  blood,  it  gjvcd  rise  U>  a  kind 
of  thrombus  in  the  smaller  ruptured  vefBcle ;  or  if  a  large  qiian- 
Litj  of  blood  in  collected  iu  a  cavity,  it  coagulates  it,  and  thus 
perliii]>s  opptiiies  a  mechimical  obstacle  to  furthor  ha-mnrrhage. 
It  in  of  vital  iinportimce  in  these  canen  not  to  waHl«  time  in 
the  tDbalationa  of  rery  dilute  solution!!,  which  are  too  veak  to 
exerdae  a  hseinnstatic  tnflneno",  bnt  only  irritate  considerably 
the  mocoua  membcaae,  and,  provoking  more  or  le»s  violent 
cough,  may  keep  np  and  aggravate  the  hemorrhage.  1  havt 
observed  a  series  of  caies  in  which  hi^niorrhages  of  nlnmiing 
dimensionii  have  been  arreiited  in  a  short  time  by  iDhnliitionH  uf 
ferric  chloride,  which  had  rcsjinted  other  remedies,  such  aa  io- 
jecttoita  of  ergotine  and  of  sclerotic  acid. 

On  the  otlier  hand,  we  must  not  omit  to  obaerve  that  then 
are  many  casee  id  which  inhalation  can  do  nothing,  since  the 
{.■ouditions  ueceseiarr  f-w  the  closnre  of  the  bleediiitr  vessels  an 
absent  (v.  supra),  and  no  inhalatione  whatever  can  be  borne. 

The  dia.igreeable  and  irritating  odour  of  chlorine,  all  th 
stronger  in  ]jroporlion  to  tha  concentral iou  of  the  .irj]utic<n,  an 
unpleaxant  evfn  in  dilute  swlutinns,  is  Wst  di:«gui«ed  by  th 
addition  of  aqna  amygd.  araarar.  concentr. 

4.  Argentic  Kitrate  (Xitrale  of  Silver). 
In  0-02  r«  ISJ  percwit.  BoluIionB. 

The  strength  of  the  solution  employed  must  depend  < 
whether  it  is  to  be  applied  to  the  mucous  membrane  of  tl 
pharynx  and  larynx,  or  lower  down,  f-o  that  of  the  tmchra  ti 
esppc'intly  that  of  tlie  broni-bi,  hut  the  degree  of  mncentrati 
must  always  be  sucb  that  it  ftbnll  act  as  an  aatriogeut,  and  j 
as  a  crubUc.  ^ 

The  u]iplieation  of  nitrate  of  silver  is  attended  with  sei 
diavbacks,  as  the  salt  is  very  eaaily  deconi^ioged,  and  wl; 
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into  conUct  witli  the  epidermis  under  the  inflaenctt 
of  light  tunui  it  grey.  For  thU  reamu  the  »o1uUod  must 
b»  kept  af  pore  as  possible,  protected  ftoai  the  actioo  of 
tighl,  and  palvemed  by  means  of  glass  apparatus.  The  skia 
dWcoli  inititxi  may  be  guarded  against  by  n  mask  of  liueo  or 
l^flfffrTTwrij  u  £ichter  and  Niemeyer  recommended,  or  an  oint- 
stfAt  oocnpoted  of  any  Id&d  of  bx  mixed  urith  common  ealt  may 
be  iBMared  over  the  ^e  or  round  the  vicioity  of  the  mouth, 
|n*vH>a«Iy  to  inbaladon  (Waldenburg).  Siegk-  makL-it  the 
pttii'Dt  iuliale  thiDitgb  a  sort  of  pasteboard  funuel,  sliuptnl  liko 
a  tnunpet*  or  like  an  taveit^d  lamivshnde,  and  the  mouth  isfl 
^^ibfit**!  to  the  uniiUer  ajiert  ore.  Fur  thu  removal  of  any  cbunce 
■taina  ■  tolution  of  |K>tait«ium  iodide  is  prefcnible  to  thut  of 
|m4»— iitrw  cyanide,  vbcn  there  are  any  abrasions  on  the  surfiice., 

yitnu  of  silver,  vh^^n  inhaled  by  means  of  the  pulverising 
apjunrtna,  ondergoeii  ^Kirtial  fieoomposition  into  chluri^le  of 
dtv«r  from  the  chloride  of  sodium  contained  in  the  saliva,  and 
UbtuniiuUe  of  nilvi-r  by  combining  with  it»  organic  oonAtituentH. 
lL»  1-be  aalt  &rm»  analugoua  L-ombiuaUous  vilh  tJie  glandular 
wereiiuDi  in  the  pharynx,  Levin  attributes  to  it  a  cleansing 
iWuA.  on  tlw  pharyngeal  mucous  membrane^s  so  mecboniL-iilly 
favoaring  the  function  vf  it5  ghtndii,  vhich  is  frequently  iuter- 
fiswl  with  by  obstruction  of  their  narrow  excretory  duels  by 
liMlil  and  taoueiou^!  mueua.  The  Auther  inHuenoe  of  the  ui 
4«eofnpo«ed  portion  of  tl>e  salt  aeema  to  be  antiphtogistic,  att  it< 
^■■iri^*  iJmi  Contractile  mnacular  Ebres  of  tbe  tlssueit  and  tb«i 
ifela,  and  thus  prevKUls  their  Mftt- niai;  nnd  over-di»tenfiion, 
Ib  oloetution  of  the  i>haryoz  and  Uuryuz  the  application  of  lunar 
mMtic  at  unco  forms  a  ooagulum  with  the  purulent  exudation 
(vrccnllg  it, and  tbts  congulum  adheres  to  the  ulc^^rat^d  »urfacd| 
«wj  foimi  a  tliin  iucnutation  over  it,  protecting  it  from  the  air 
1^  even  frocn  slight  m«chanioal  irritations;  tbus  nitrate  of 
iHtwt,  M*  I  hare  ptoved  in  numeroiiH  instances,  acts  as  an 
^Hidyns  and  CbcUitaU.'*  the  healing  provest^  when  this  is  pM«ible.' 

Ifvin  recooimcndd  nitrate  of  silver  in  pharii'ugitis  (O'l  to 
r  rtiui.)  ;  when  tht-rc  ore  aupcrticial  ulccnitiunn  he  uses  a 
-T'-ngth  ft^A  to  I'd  per  cent,),  and  in  diiibtherla  0*1  t« 
nt.     ^'ith  regard  to  pluu^'ngiLis,  he  is  aup|iorted  b; 
'  OBHt«n  Levis  and  otbvns  p.  888- 
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Wedemann,  who  in  G-erhardt's  clinic  has  observed  brilliant 
results  firom  the  u»e  of  nitrate  of  f«ilver  {0-3  Xti  0*4  per  c«nt.) ; 
hoalw  speflk*"  favnumblv  of  il«  notion  in  pulmonary  tDbcrculosi^ 
Sipglc  TPcnrnmends  a  solutiou  of  0"2  to  2*0  per  cent,  in  inflatn- 
mntory  and  cflpeciHlly  ulfif^rativi*  procp-Bsen  in  the  p^nrynx  and 
larynx,  and  Nipmeyer  administered  inhalations  of  0*2  to  0*8 
pet  cent,  solutions  in  chronic  laryngeal  and  pharyngeal  catarrhs. 
Waldenburg  uaea  it  in  weaker  solutions. 

I>a«tly,  we  muct.  not  overlook  the  poasibiUiy  in  protracted 
treatment  with  concentrated  solutions— einct  the  amount  of 
nitrate  of  silver  absorbed  by  inhalation  cannot  he  bo  accurately 
measured  as  when  it  is  given  by  the  utomaeh — of  producing  the 
ehnraet eristic  discoloration  of  the  skin  of  our  patient  (ai^yria), 
although  no  such  case  has  hitherto  been  reported. 

5.  Neutral  Acetate  of  Lead  {Plumbum  Aeetiettm), 
Id  O'C  to  30  {wr  r«nt.  soluticma. 

Neutral  acetate  of  lead,  when  inhaled,  gives  rise  finit  to  s 
sweetiabt  then  a  nausftOtifi,  bitter  metallic  taate  on  the  tongue, 
and  a  feeling  of  constriction  which  extends  to  the  deeper  parts 
of  the  pharynx  and  larvni. 

Evett  in  medium  dilutions  it  throws  down  upon  the  mucons 
membrane  a  preeipitnte  of  load  itlhuminates,  arrests  all  the 
secretions,  and  coagulates  the  aibuminouB  constituents  of  th« 
adjacent  oellB,  and  causes  them  to  contract.  The  superficial 
vessels  of  the  mucous  membrane  are  strongly  oonstricted,  and 
ulcers  arc  covered  with  a  protecting  rniat  by  ihe  formation  of 
lead  albuminates,  just  the  same  m  o<;cnrs  by  the  combination 
of  silver  with  albuminous  sub^tancos  after  inhalation  of  argen- 
tum  nitricum.  If  any  considerable  quantity  of  this  substance 
ia  swallowed  during  the  inhalations,  it  diminishes  the  ercretioo 
and  leaaens  the  peristallic  movements  of  the  intestines,  causing 
constipation.  Ijirfly,  neutral  acetate  of  lead,  by  its  tendencv  to 
combine  with  albuminons  bodies,  exerts  a  deodorising  and  'di«- 
infecting  influcnfc. 

Inhalations  of  acetate  of  lead  are  indicated  in  all  inflam- 
matory affections  of  the  reppiratory  mucoUR  memhranes,attended 
with  increased  secretion.    Weak  solutions  might  alaolie  .service- 
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lie  in  more  acute  catArrhs  of  the  larjiix  and  the  bronchi, 
tA  they  are  t«sR  irritating  than  other  nstringentii,  and  relieve 
t^  heat  msd  pain  inort*  etTecluaUv.  Fieber  \ifi^  T»isin\mcr\Av^\ 
lead  prefiantions  for  this  jnirpiise.  Again,  by  pmlongeil  applica- 
tiua  of  the  acetate  of  lend,  we  frequentlv  suooee<]  in  rhM^king 
tlir  proroae  secretion  in  bronohorrhten,  tbc  ^o^alled  ciLtiirrhus 
pituilonts,  when  it  occur*  with  or  with'.>ut  broncliieclasia,  ami 
lo  Uii*  clau  ore  to  be  referred  uo  doubt  th&  case«  of  pHtkiii^ 
csred  by  Irad,  the  phthi^i^  pituitom  of  the  <>Mer  untbors 
(Beaatach )-  Simultaneoui^  t«nd4>nc7  to  bipmorrhngcin  fri'>m  the 
famnchial  moootu  membrane  may  afford  a  double  indication 
Cer  the  um>  of  lend,  for.  bextd^s  promoting  cnagutation  and  the 
brmatioo  of  thrombi,  it  nets  as  a  ha-inostJttic  b^  cuuftricting 
the  Teaseb  of  the  broDchtal  mncous  membrane  and  e^pt^cially 
their  denaded  himina.  Waldenhni^  ha$  utifd  it  eucccNsfully  in 
phtbiits.  chiefly  inth«  stAjje  of  breakiog-dowti  of  caseoua  deposits 
and  where  there  existed  a  tendency  to  diarrhoeu.  It  hns  aLio 
h»>m  peeofnmenHpd  in  pnlmonan,-  ganj^ne.  Kielier  Ims  found 
thu  remedy  les.-*  edectnal  in  chronic  catarrhs  of  the  reKpimtory 
BMeoaa  membruies  tlian  the  other  astringents,  and  it  is  gene- 
imllr  cnanter-indicnted  in  the  cnseti  of  persons  whose  nntritinn 
bu  aufiemd,  and  where  there  are  dist.nrbance!i  of  tJic  digirstive 
«ignM  and  peniEitent  coDsti[sition.  A  black  deposit  of  sulphide 
^  load  Ibnofl  on  the  margioB  of  the  teeth  if  they  &ro  n<.-glet;ted. 
The  aoo-efficfoal  preparation,  plumbum  Ditricum  and  plum- 
hont  oi^licnm,  have  :in  analugoiiii  action  to  that  of  the  acetate, 
hut  their  solutions  are  not  tin  easily  deLtiuiposed  by  tlie carbonic 
acid  cd  the  atmonphere  with  the  formation  of  carbonate  of  le»d. 


«.  Suip^oito/Zinc^Zine  Vitrioi  (Zincitm  Suf/urieum), 
In  04  to  ("0  pot  Mat  *oliili«iu. 

Solphale  nf  tine,  on  the  one  bund,  hy  eoinbining  wilh  the 

'  aKivDiinites  of  the  socrelioiu  and  of  ti^aueii,  acts  as  an  a«trin> 

fvnt  and  dectoeant ;  on  ihe  other  hand,  it   acta   directly   on 

^1;^  TrueLi,  constrirtinff  Lbt;m,  and  »o  increoac^  it^'  own  eOect 

ditiuDi>hiitg  tevtt- tion.    Tnktrn  iu  larger  quantities  into  the 

Ammtih,  it  dscitM  vomiting. 

V      ij-plicatioo  U  therefore  indicated  in  ntl  atl'ecttoDD  of  the 
wU  Ui.  u 
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reejiirattjr;  nucotu  meoibmne  which  are  attended  with  increaw 
of  Becrction,  but  it  must  not  be  employed  during  the  existence 
of  any  violent,  acute,  iudaiiiiuntory  symptoms.  Where  irri- 
tativH  coudilions  ary  present  iL  may  be  advantageously  com- 
bined with  tinctura  opij  simplex  or  extractuui  opii  atjuosum. 

It.  may  nlffo  be  uncd  as  ti  Htyptic  in  iilighL  lt-«iuDs  of  the 
vessris  imd  hiumorrhages,  in  ihe  blood-liuged  expccLorution  of 
the  phthiiiiciii.  in  virtue  of  itd  aWvc-mentJoned  inflncnce  on 
tlic  vessels.  Its  dieinfectaiit  and  antiseptic  propertiM  axe  too 
alight  tK>  warmat  its  use  for  these  purposes. 

Sulphate  of  ziiie  wa«  recommi?udi«d  by  Fieber,  then  by 
Lewin,  Tiirkj  and  P'it^gle,  for  inhukitiuue  iu  catarrhs  of  ihe 
pharynx,  larynx,  trachea,  ami  hronclit.  In  the  bruucborrhoea 
of  emphysematous  patients  Fieber  administered  a  0-5  jier  eent- 
solutinn  with  inarke<l  «urceHS.  He  nisn  fotinti  it  serviceable  in 
reducing  the  expectoration  of  a  tuberculous  subject ;  in  thi^ 
case  the  zinc  sulphate  acted  at  the  sumc  time  hsmostatically, 
BO  that  th«  itputfl  under  ittt  influence  lost  the-  previous  abun- 
dant admiztutH  of  Utood.  In  cnmbiTiiLtion  with  the  tinct.  c^i. 
fiimpt.  gtt.  vi.  to  a  1  per  cent,  solution,  or  thereiilwut-s,  he  ased  it 
with  ailvantage  in  catarrh  of  the  larynx  and  the  trachea,  at- 
tended with  aphonia.  Leibliuger  also  treated  bronchial  c&tairh 
successfully  with  a  0-2  per  cent,  solution. 


I 
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7.  SulphiLlt  of  Copper,  Copper  Vitriol  {Cupru/jn  Sui/urieKX 
In  O'S  W  1-0  per  Mat.  tolutions. 

Cupric  vitriol  acts  chieRy  as  an  emetic.  Its  action  upon  the 
mucous  meuibraQes  i»  identical  with  that  of  sulphate  of  zinc,  Iir 
which  it  can  therefore  be  replaced.  The  pereentajK^e  solutions  in 
this  oaife  fihouUl  he  set  oomevrhat  luwer  than  with  tlte  above- 
mentioned  Kilts. 

Solutions  of  i^ulphate  of  copper  were  first  employed  by 
Vogler  in  jihthi^i^  and  laryngitis,  then  Da  Cuitta  found  them 
pcrii'icrablc  in  ulcerative  bryugitis,  while  TruiLsseau  found 
ishalations  of  cupric  vitriol  effectual  against  pulmounry  gan- 
grene. 
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8.  Stdphah  0/  Iron-,  Iron  VitriM  (Feji-tim  Sidfuriouni). 

The  action  and  dotWB  of  sulphate  of  iron  are  identical 
with  thoee  of  perchloride  of  iron  as  a  styptic  and  artringent 
in  anemic  subjects.  Ou  the  whole  it  can  be  easily  dispensed 
with. 

S.  Tinetura  Ferri  Pomata  {Tincture  of  Ike  Maiale  of  Iron). 
In  i  to  fi  per  cent,  soluiionj. 
Tincture  of  malate  of  iron  wax  tirit  employed  in  inhalations 
by  I>ewin,  in  onler  to  keep  up  the  notion  of  |ire[«i.r.ition»  nf 
iron  (W  the  highly  vulnt-rable  mutrons  membrane  of  ana*mic 
persons.  Aa  it  contains  only  about  0*7  percent,  of  iron  the  dose 
is  larger  than  that  of  the  preceding  preparations  of  iron. 

5.  Solvent  Substasces. 

MofU  of  Action. — The  flotation  of  the  Becretfone  which 
neumulate  in  the  air  [laaHii^ea  may  bL>  cQi-cl^d  in  ditTerent 
•^8.  acrording  to  the  chemicnl  properties  of  the  oubitanecs 
wotainetl  in  the  goUitions  inhaled. 

1.  By  the  dimple  thinning  of  the  secretion  which  collect* 
apoo  the  miKous  uiembmnes  in  greater  or  leas  quanlity,  so 
it  may  lose  th«  viacid,  glutiuuua  quality  which  cimsi-s  it 

adhere  often  pretty  tiruily  in  compact  masKts  to  Ihc  wallo, 
dtptea8toiia,and  projection*  of  the  nir  pflsaugcs,  offering  impedi- 
neota  to  the  current  of  nir  in  coughing  and  hawking ;  b<.'iug 
mdorad.  more  fluid,  it  can  be  more  readily  detached  and 
MDoved. 

For  this  pnqMJW  water  is*  the  chief  agent  and  thcKubstauces 
diawlved  in  it  are  of  i^ubordinatv  importance.  In  individunl 
cum  certain  indications  niny  t^xist  which  make  wt-uk  ttobitiomi 
*(  certain  substaucefl  pitfcrabie  t^  pure  water,  ns  when  there 
II  irritability  of  the  mucous  membrane  and  offentiive  odour  of 
tile  »ccr«tions,  which  require  mnciinginoue  and  disinfectant 
iMnedies,  or  the  |Mitieut  may  prefer  a  weak  infusion  of  aromatic 
Urfai  to  the  tairte  of  ]mre  water. 

It.  By  stiniuhitiug  the  secretory  octivity  of  tlie  mncouB 
(bods,  and  by  a  copious  ttecretiou  of  thin  llnid  to  diUitv  and 
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<letach  the  viecid,  coneiatcot  ttuuHCti  from  the  surface  of  the 
mucous  membrane.    There  is  a.  aeric«  of  salts  whioh  pren^roi- 
oeiitly  fxerrise  this  inflnfince  «|>f»n  the  mucous  mcmbrnnes, 
aud    l\\yu    staad    in    opposition    to    (he    substnnce^   of    the^ 
preceding  group.      Salinn  Bolutions  also  increa&e  the  8ecr«-l 
tioii  uf  fluid  hy  caui^iug  hyperaetniii  mid  hy  stitimtating  the 
fteeretuf}'  ncrvce  of  the  mucoue  meiiibiitue,  uud  thi^t  utu«t  be 
rugarxlud  lu  u  stimulating  effect.     Bv  virtue  of  Ihcir  chemical 
comix»sitioii,   through    the  WMter   and   the  alkflli   which  they  J 
contain,  these  inhiilatinn^  will  also  exert  a  f^olvcnt  and  diluent'' 
inBuvuee  upon  the  constituents  of  the  socretiong,  and  thus  in 
several  wivs  prouiote  their  discharge  from  the  air  [iu«eiiget. 

3.  By  ihe  subtitancea  coutaiued  in  the  water  either  causing 
a  com[>1et«  chemical  solutiou  of  the  conniatcnt  or  fonned 
ingreilieuts  of  the  aecretory  proilucts,  or  by  tninsformiog 
thom  into  a  thin,  slimy,  gelatiuous  mass^  rendering  them 
easy  of  i-spectonition. 

((()  The  niucia  of  the  videid,  elimy  eeeretionfl  ie  easily 
dissolved  by  dilute  nlknline  fluidi;,  and  when  it  has  Iteen 
converted  by  the  evajjomtian  of  water  into  glutinons  and 
almost  luird  crusts,  if  loug  trxnoscd  to  the  influence  of  thrn 
Suidd,  it  swells  up  again,  assumes  a  more  rounded  fonn,  and 
its  outer  layers  are  liquetiH  and  disKoK'ed,  This  is  more 
rapidly  effected  when  the  mucous  glands  also,  and  more 
especially  those  covered  by  the  viscid,  glutinous  niass,  are 
stimulated  to  more  active  secretion,  and  so  throw  it  off  from 
the  surfiice  of  the  mucous  niembrane, 

{h)  Tlie  amorphous  albumen  and  thai  of  the  elementnry 
tisHiie.*  becomes  in  like  manner  thiuneil  and  dissolved  when  it 
is  exposed  to  the  contact  of  a  sufficient  ammmt  of  fluid,  and 
pus-corpHBcles  ami  young  formative  cells  swell  up  and  are 
destroyed  through  the  agency  of  pure  water.  This  proee** 
tnlces  place  even  more  rapidly  when  the  fluid  which  is  inhnh-d 
contains  more  alkali,  in  which  the  albumen  of  th«»e  for  the 
most  part  deciduous  cellular  elements  readily  diKgolvei!.  When 
therefore,  owing  to  sup)>m-:it  ing  processes  in  tlie  air  paswige^  or 
in  the  hmgs,  a  large  riu;iulity  of  pu»-c«rpu8cles  are  secreted 
and  tenacious  mnco-pnrulent  sputa  are  formed,  copiously 
charged  with  these  and  vitb  disiutegmted  elemeuts,  more  or 
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Um  btooldng  up  the  eir  paRsngox,  inbnlntion  of  wntcr  mar  novr 
bring  sbotit  a  Uiinning  and  partial  solution  of  the  coiuimct 
wtiMi.  BO  that  thev  can  make  tlieir  way  out  more  ra[Jully,  and 
tW  air  pessa^e^  be  thuR  cleared. 

(e)   FibriDoas  exudatjnaa.     Tbe  ridcifi,  elastic,  whitish  or 

lAnrish  white,  iinnnlly  ttihulnr  cm^ila,  comjioHed  of  a  suh- 

ilttee  aeai-ly  allied  to  blood  fibrin,  which   ia  secreted  as  a 

fvodocC  of  iDBammatton  on  the  stirfaee  of  the  mucous  mem- 

hr»Dtt.  especudiy  that  of  the  deeper  parts  of  the  resipinitory 

tEiet,  when  exposed  to  tb«  acdioQ  of  certain  alkatie;)  and  noine 

v^nio  mcidf>  either  dinolves  without  much  difficulty,  or  they 

mM  up  after  n   short  iime  luid  are  eonvert^-d  into  a  light, 

fehtiiKnis,  transluecut  lanstt.    For  tlii«,  however,  it  i»  iibflohitdy 

irriMiTj  that  the  fibriaoue  membraDC^  should  be  exposed  to 

the  contact  of  a  sufficiont  amount  of  Htiid,  and  for  a  Umg  tinie» 

(ti  efaemical  ciiin{io>iiiioa  reuiaiiiiug  unult<^>red;  or  if  during  thii* 

timm  tfae  inhaled  fluid  fornui  nev  combtnatioUK  which  no  longer 

tbia  Kilviint  pro]ierly,a  sufficient  quantityoftlieorigiaal 

mast  be  always  at  hand. 

Whm  these  maiises  art*  brought,  into  contact  with  a  siiffi- 

qnantiiy  of  the  solvent  fluid  in  a  test  lub«,  their  solubility 

win  a|4Mftr  fiu-  othcrwii<e  than  it  does  when  they  etill  adhere  to 

fkt  iDUootis  nwmbrane  and  are  only  Kpritiklcd  by  th«  inspired 

fcriil.  which,  re«ulved  into  fine  pnrticlea,  comes  in  contact  with 

fh«  atmospheric  air  and  may  be  thus  altered.     Ttie  cireum- 

therefore,  are  widely  different  in  the  chemical  and  in 

t)M>»pentic  ei{KTiutent,  and  the  resuU«i  of  the  one  afford 

iption  oJi  to  what  will  be  iho&e  of  the  other.     The 

of  bringing  about  the  desired  result  ao  clfectuiilly  an 

■U^lU  expect  from  the  uheniienl  prapert ifa  oft.be  iuflamma- 

mry  prodoeU  beoooieti  all  the  greater  the  more  diffictdty  we 

^•d  in  bringing  tlie  necessary  quantity  of  the  unaltered  solvent 

m  boar  fi>r  a  luffioiently  long  time  upon  the  fibrinous  exiula- 

tiow. 

Tfam  tbo  irmlt  depeudA  not  only  on  the  right  handling  of 
im  apinraiaa  and  the  teleclioo  of  the  chemical  agent8»  but 
ihi  «■  cvnditioBfl  which  the  xtate  of  the  disease  may  more  or 

'm  atatew  with. 
■      in4it^um^.—\'  In  drynr8$  of  the  vtucou*  man^nzn/, ' 
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e;iIieciaUy  of  tliat  of  the  upper  part  of  the  respiratory  pn^snge, 
the  onil,  pUttryngeflJ,  and  laryugeul  cavities,  more  rarely  of  the 
nasol  nod  naao-pharyngeal  cavity,  in  pbaryngttie  aicca,  iDh*l«- 
lion*  of  wat^r,  or  of  wt-alt  ttolutions  of  common  salt  or  of  »l 
ammoQiiU.',  have  a  muistcniog,  refreshiDg,  and  soothing  effect 
upon  the  mucoun  surface,  wliich  may  be  as  dry  a^  if  nibbed 
with  a  clolh  or  luay  be  covered  with  vii^cid,  glutinous  iacrufla- 
tion.  These  remedies  do  not  here  act  in  a  directly  curative 
mauner,  hut  as  jjalliatives  eerving  to  relieve  for  a  time  some  of 
the  distressing  symptoms  which  make  this  disease  so  iutokiable. 
'lliey  will  therefore  neccesarity  be  largely  used  in  the  comploint« 
of  which  we  have  ajjoken,  ev*>n  when  more  active  treatment  is 
at  the  aoiuu  tim«  adopted,  such  as  {taiiittngH  of  the  pLnryugml 
and  laryngeal  mueomi  membiaiie  with  solutions  of  nitrate  of 
ttilver  or  preparations  of  iodine.  The.  healing  proc«»s  advance* 
far  more  rapidly;  the  secreting  activity  of  the  glands  is  more 
and  more  stimulated;  the  dried  secretion  choking  up  the  glan- 
dular excretory  ducts  is  dissolvi-d  and  their  urificeB  xek  free  ;  at 
the  tmaav  time  the  dull  glazy,  dry  epithelium  i*  moiateacd  and 
infiltrated  with  fluid,  and  all  this  will  be  far  more  promoted  by 
inlmkitioud  lu^^tiug  from  15  tn  20  minute):  fretjueutly  repeated 
ihnn  by  briuf  gnrgliugs  wiih  tho  same  tmlutiuuH.  Indeed,  iume 
eases  have  been  reported  in  which  these  diseaaea  were  coin> 
pletely  cured  by  the  use  oF  such  meanH  alnne. 

2.  In  fuhiicitif.,  chronic  Uiiyji.i/otracfiritut  or  brxmekitl 
attended  with  drynesR  of  the  mucous  membmne  and  irritativa 
cough.  Here  the  (secretion  is  either  lessened  or  the  cx]>ectorattoa 
impeded  by  scanty*  viscid  massee  of  mucua.  The  constant 
coughing  and  hawking  thus  induced  is  to  be  regarded  as  a 
mechanical  irritant  winch  alwayx  excites  (he  raucous  membraDe 
afre«h  and  ket^px  up  (he  disease.  If  these  irritating  <!ond)tioni 
are  allevL-itcd  or  removed  by  tlie  conveyance  of  hot  steam  to 
the  mucous  meiubmne  in  comNnatinn  with  the  inhalatioot, 
the  catarrh  generally  takes  a  rapid  course-,  and  recovery  eiuuea 
in  cases  which  would  long  Imve  resisted  any  other  mode 
treatment. 

Where  we  have  to  deal  with  hypersecretion  '^  •*•* 
gUnds,  without  exactly  amounting  to  bleoDi 
thai,  OA  a  result  of  the  large  accumolati 
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H  it  is  geoenil];  t,eiutciou!i,  rich  in  rells,  and  difficult  of  ex- 
pectontion,  Tepeat«d  acta  of  coughing  and  hawking  keep  up  a 
ilat«  of  trhtAtion  whic-b  iigaio  ^xerciBes  a  retarding  f  Dtlueiic-«  (in 
the  cotinM*  of  catarrhal  a8V.*vtions,  espedallv  of  the  bronclii.  In 
lUs  tmce  DO  beneSt  voutd  foUov  the  use  of  astringents;  od  the 
MBttBrv,  tfaf^  wuuJd  oougulat«  the  secretions  and  make  tliem 
inner*  tougber,  and  uiore  difticult  to  remove,  and  only  iutro- 
iaee  a  frMb  element  of  mischk-f  by  aggnivuting  the  efforts  at 
«pecf<iTation,  coughing,  and  hawking,  without  leading  to  any 
■Bterul  b«nt>tit  frnrii  x\\e  nftlriugont  action  on  the  mucou!i  metu- 
bnne,  owing  to  ttie  vast  iu.-eumulatiou  of  Bevretion. 

Again,  when  ihe  atTections  of  the  mucous  iiiemhrnne  are 
dtpendent  on  incurable  diHetwes,  finch  tvt  chronic  pncntnonia, 
lobnralofiis,  long-existing  empby.'iema,  and  cardi&c  affections, 
by  thr  inhalations  of  solvents  in  tlie  manner  already  described 
tiu:  cxiatiDg  irritation  of  the  mncou^  membrane  may  be  reduced, 
aod  ftn  improvement  of  the  condition,  90  faras  possible,  even 
tf  oolj  t#mpf>rnn',  ttu\y  be  attained. 

Thoae  remedicH  also  exert  a  favoiimble  inflQence — 

3.  MTien  p*ir»/orjn  moMea  accumulate  in  the  larynx  and 

isthn  iracbm,  and  estjicciftjly  in  the  brunchi.  in  connectiou  with 

ttloarmCive  and  suppurative  ]irtic4-«s(;a  in  pbtluDts  laryngis,  and 

in  the  trachea  and  the  bronchi,  in  broncKicctasia 

in    i>eribTo&chit  is.     Here  tbe  more   rapid   and  easier  re- 

of  the   puriform   ma^c-s  from  the  i-Toded   tissue  will 

fartlitT  irritation  and   avoid  the  fomution  of  df!com< 

naaaei  npon  the  rough  surfaces   and  raHrginn   of  the 

doMV,  jagged  and  torn  from  lt>ng  contact  with  the  pmdurta  of 

■annual inn  and  diirintcgmtion. 

WImsc  deeoropoflitiona  have  already  been  set  np  either 
Ikcoogifa  tbfl  AgvRcy  of  organic  fermenle  or  by  pmlifcnitiDn  of 
^  llwffTiB  in  the  older,  long-retained  maises,  the  K»lventa  muot 
^^^KmbiiMd  with  actiml  anttfle]itic  and  antiputrid  remedies,  or 
^^Intfter  moat  altogether  unperaede  them. 
I  <.  Tlie  in»pi»>atsd  eontmta  0/  cavifiai  reuniting  ^m  the 

I  ^pantioD  and  diuntegration  of  the  pulmoiuiiy  tissue  enn,  by 
I  anM  of  alkaline  and  saline  solutionii,  be  more  or  le8«  li<[uef;ed, 
mA  ■•■Mre  eaaily  discharged  Ibrough  the  air  passages.  Thi* 
dl  Uie  more  important  becanae  the  adv-aoccd  degeneration  of 
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the  pulmonary  tissue  Ica^x-s  but  a  eligbt  vulume  <^  air  at  the 
comtDancI  of  the  patient  for  pur]>oses!  of  expectomtioo.  Scsidce, 
in  But'h  oaet'S  ulo^nititm  lia«  alruudy  becu  aet  up  iu  tb«  trachea 
and  enfiecially  iu  tliy  liiryiis,  princi|)ally  upou  ibe  eiijierfiL-ia) 
l;iyi*r  of  the  [wslerior  laryugeiil  wall,  having  jagged,  callous 
nmrgins  projcdiug  fiir  into  tlit-  limu-ti  of  the  Inrynx,  ulsu  peri- 
chini(lriti(i  of  the  vocal  ligaijiwit!*  and  tin-  nrj*ti;uoid  cartilug*- ; 
and  oft«n,  finally,  Bt«noHi»  of  the  glnttin  follows  »o  thn.i  the  siib- 
i'taiicefl  brought  up  from  tke  deeper  parts  clings  liere  with 
L-xtmoidiuary  tenacity  and  iu  course  of  time  suffers  further 
decompositions.  By  long-continued  contjict  with  thetie  ourrmive 
^LIwIllnceR,  fts  well  as  owing  fn  th«  diftipnity  of  getting  rid  of 
ibcni  by  violent  coughing  and  hawking,  the  proceBseii  tle\'eloi>- 
ing  ID  the  larynx  are  again  iigurioafily  affected,  and  this  is  sooa 
seen  in  nn  aggravation  of  tlie  subjective  troubles^  increased  pain 
iu  i;ai)ghing,  speaking,  and  swallowing,  and  rapid  decay  of  the 
tissue  by  the  formation  of  eroding  ulcemtionit. 

5.  For  the  noliition  of  jibrinoufi  ex^idctions  in  the  larynst, 
the  traehea.nnd  the  bronchi  the  upplicition  of  these  remedies  is 
urgently  indicated,  owing  to  the  danger  to  life  from  obetruction 
t)f  tbii  air  piistugt^s  which  tbette  coagula  threaten. 

The  solution  of  the  fulst-  luwubranes  funned  by  different 
]ffltbological  processes  i»  accomplished  in  one  of  two  ways ; 
cither  the  superficial  Ininiiije  swell  up  more  and  more,  become 
dissolved,  and  the  liipiefitd  masa  is  cuuyhed  up,  or  tbf  solvent 
fluid  penetrates  between  tlie  false  membraOiC  and  the  raucous 
membrane,  melts  down  most  of  the  delit-ale  fibrillar  conneeLion 
between  them,  and  tiie  cxudtition  is  generally  expectorated  by 
the  patient  in  the  form  of  tubular  crust«  in  larger  or  smaller 
quantities,  with  violent  coughing  or  sense  of  choking.  Un- 
fortuuatc'y  it  i»  only  iu  the  rurest  cases  that  this  result  can  be 
obtained,  for  through  the  retpiratory  iuEutiiciency,  which  ia 
already  considerable,  only  a  limited  quantity  of  the  medicine, 
quite  inadi-qiiate  to  the  solution  of  thi.)  faUe  membroneo,  can 
be  conveyed  into  the  deeper  air  pa»Higos,  so  that  in  the  most 
favourable  case  only  the  most  supt^rficial  layers  of  the  fibrinous 
laminffi  are  dissolved  ;  or  the  pruceMi  spreads  to  such  a  de|ith 
or  advances  so  rapidly  in  all  directions  that  even  a  very  copious 
admission  of  fluid  fails  to  prevent  the  occlusiou  of  the  air  pa»< 
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nges.  lAstlj>  it  is  passible,  as  I  myself  have  frequently  seen, 
aft«t'  completely  BOcoessfal  solution  of  the  false  membmnes, 
«ft«r  the  disAolred  |;;e]ntinoiu,  miionus  nmsue?  Hnd  tibrinoue 
rimdi  luive  been  ex]iecLonite<l,  and  free  n^tijtiratiun  has  been 
ftttect\y  mftored,  in  a  shtirt  time,  for  a  Tresh,  ge.nemlly  more 
abondutt,  fibrinouB  4:xu<)Dtion  to  be  thrown  uut  ovur  the  whole 
of  the  previoa»ly  affected  air  paeeagest  nhen  the  exhausted 
patirat  is  do  longer  able  to  carry  on  the  oeceasaiy  inUalationa 
with  the  same  energy. 

It  miMt  be  borne  in  mind  that  the  inhalation  of  these  8ol- 
reou  exerciser  no  arresting  nr  limiting  inlluence  over  the  in- 
§unmatary  ptvcess  itsKir,  hut  merely  dissolveft  the  fibrinooB 
iwagiiliim  vhich  it  has  dci)oeitcd;  there  is  therefore  nothing  to 
pn-TTJii.  a  second  secretion  of  fibrin,  anless  the  inflammation 
kks  aUo  iuelf  bei>n  arrested  and  a  fbvourabte  »i])))tmitive  action 
mt  up.  At  ve  might  expect,  mechanical  detachment  of  the 
fU«r  membrane  is  generally  followed  by  even  n  more  rapid  and 
cBergetie  exttdation,  in  consequence  of  the  grc-4itcr  amount  of 
■ffchmiioil  violence  inflicted  on  the  mucou8  membrane.  The 
■wmllotuly  &vouiable  r««ult8  that  have  been  published  may 
|vafaBbly  be  accounted  for  by  vant  of  pri^cision  in  diagnosis, 
and  thia  remark  applies  also  to  tfao  results  of  tnicheotomy. 
JJCvfErtlkeleaai  seeing  how  little  reliance  can  be  placed  on  other 
liiBliniint.  tncheotomy  not  excepted,  it  is  advisable,  imm^- 
rfiitct^  upon  the  6t*t  discovery  of  (also  membranes  in  the 
^synx  KBd  the  Bdjaoent  parts  by  tho  laryngOBCope,  when  their 
pneaeoce  is  unmistakably  indicated  by  thu  symptoms,  to  apply 
ialMlatuiDs  of  suitablo  fluid  solvents  and  tocontinue  them  care- 
MIy  tad  poMvcringly  at  intervals  of  10  (o  16  or  30  minutes 
ttr  a  qnutcr  of  an  hour  at  a  time.  If  the  cough  loses  its  dn-, 
haUom  tottDd,  tf  it  be«otne«  graduatly  toooer  and  accompanied 
bv  til€»t  *c  may  conclude  that  the  inhaled  floid  has  produced 
•  fcnKmble  «fleoC,and  if  the  ex{iectomtion,  at  first  rar4>  and 
aaMy,  becomes  taatt  copious,  mucuua,  gelatinous,  and  purulent, 
vr  mmr  banish  the  leaat  doubt  as  to  the  more  or  leas  comjUeta 
of  cii«  obstructing  membrane. 
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If  we  extend  the  limitit  of  Lh<j  ajiplicatioD  of  these  reinedies 
soniBwliat  further,  we  ra&y  iocliide  the  use  of  solvent  inhalations 
among  the  oldest  rfconltd  mutliodieal  local  treatment  of  diseases 
uf  the  rcsiiitutory  orgnns,  altbougli  ihcy  were  at  first  indicated 
on  eni|iim-itl  ruthcT  thiui  on  Kifintific  grounds. 

The  fnvounble  influence  of  residence  on  the  sea  coast  or  of 
a  long  son  voyaga  upon  pulmonary  invnlidft,  obsflired  by  the  old 
Greek  and  Koman  physicians,  must  be  attn'buted  in  great  part 
to  the  influence  of  the  large  uniform  annouut  of  watery  Tapour 
contained  in  the  sen  air,  as  well  as  to  the  chloride  of  «)diiim  it 
contains,  although  the  physiciaiia  of  that  period  were  far  from 
thinking  of  thin  explanation.  \Ve  euu  give  but  hypothetical 
augwi;rs  even  now  to  the  question  how  far  the  greater  amount 
of  oxygen  contained  in  the  eea  air,  or  its  deficiency  in  carbffliie 
add,  or  presence  of  iodine  or  ozone,  or  the  inereased  atmospheric 
pressure  are  influential,  whereas  the  effect  of  dilute  solutions  of 
common  Hilt  and  of  air  cnntaimng  it  is  accesMihle  to  direct 
observation. 

More  recently  obHcrvatinns  have  bet^n  mndc  in  the  name  Bcniie 
npon  the  curative  influence  of  air  chargpd  with  ndine  partictes 
in  chronic  catarrhs  and  pulmonary  affections,  and  the  value  of 
ita  inhalation  has  been  ascribed  directly  to  the  common  salt 
contained  in  it.  But  the  older  physicians  had  yet  another  ualt 
which  they  used  fur  inhalations  by  means  of  such  appliances  as 
were  at  their  foiuiufiiid  before  t(-ohiiical  skill  luul  constructed 
the  apjuLTutUH  now  at  our  disi>o8al,  namely,  Kil  ammoniac,  which 
Buhlimes  with  drj-  heal  into  white  \-nptmrs,  and  is  available  in 
this  ftrrm,  but  without  the  «imuItaueoiu  action  of  water  and 
aqueoua  vapours. 

'So  direct  use  could  be  made  of  other  ^Its  which  exerciee 
an  equal  and  even  a  stronger  influence  upon  the  secretiuDs  and 
inflammatory  products  accnmulated  in  the  respiratory  tract, 
because  of  the  imi»o8sibi]ity>  at  that  time,  of  reducing  them  to 
a  rcspiiabtc  form. 

By  means  of  the  pulverising  apjrtiratus  these  mlts  can  now 
be  u£cd  in  aqueous  solutione,  so  that  cot  only  the  salt  but  the 
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vatur  which  ttrvca  as  nn  cxcipicQt  for  it  is  absorbed,  unci  the 
influence  of  the  latter  ie  indispcQeiible  in  tht  treatment  of  thot^e 
\ery  affectioDs  for  winch  theoe  siilte  are  mdicated. 


1.  Connvwn  Suit  (Xatrluni  Chloratum). 
In  0--2  to  SO  per  cent.  eotut4ons. 

I  Bait,  chlorUle  of  godinim,  will  eierciiK;  a  difterent 
inftucDce  upon  the  miicoiis  merabranK  of  the  rcH|»initoiT  organs 
aud  the  lang,  iLCCording  to  the  diiTert^nt  (U^grcce  of  concentration 
in  which  it  comes  into  contact  with  tliem. 

If  cottcentnited  solutions  of  the  salt  are  inhaled,  lliey  will 
absorb  water  from  the  surface  of  the  miioous  membmne  of  tlie 
reBjiiratory  tract  and  tin?  lung,  and  induce  a  contiJerable 
hjrpenemic  fluxion.  On  tlie  oth^r  Imnd,  if  we  use  highly 
dilute'  solutions  a  vc-ry  considerable  snpply  of  water  will  lie  con- 
veye«i  to  thesR  jiarts,  producing  a  Hqupfartion  of  the  viscid, 
glutinous  mucus  adhering  to  the  walla  of  the  trachea  und  the 
bruQchi,  which  can  thus  be  more  easily  detached  from  the 
mucous  membrane  and  expectorated.  WTiereas  concentrated 
solutions  create  hyperiemia,  very  dilute  Eolutinns  teem  in 
catarrhs  of  the  respiratory  organK  to  reduce  the  hyper»mic 
flaxion  ami  at  the  tiame  time  to  liitimulate  ciliary  inotirpn 
(Irfwin).  The  neutral  netion  of  >^nlut.ion»  of  common  finU.  is  of 
importaDce  in  cleansing  granulating  iilcenttcd  Diirfucee,  wItoM 
yoUDg  oell«  aw  destroyed  by  irrigation  with  pure  water,  It  is 
difticult  to  decide  to  what  extent  the  common  salt  that  is  nb- 
eorbed  from  the  ryspiratory  mucouw  membrane  during  the  in- 
halatkms,  a^  well  m  that  which  is  sinuiltaneot»ly  swallowed 
and  abmrbed  by  the  ttomuch  and  intestine,  may  contribute  to 
the  theiapentic  eflfect,  as  it  is  believed  to  do  by  nome. 

Inhalation))  of  solutions  of  common  sa]t  are  useful  chiefly  in 
chronic  cat&irhE  of  the  pharynx,  larynx,  trachea,  and  bronchi. 
They  are  mort  efficient  of  all  remedies  in  dry  catarrhs  (pharyn- 
gitis sicca),  iu  which  the  sparing  or  deficient  secretion  ie  gently 
fltbnillat«d  by  the  tialt,  while  the  swelling  of  the  inflamed  mu< 
enai  membrane  ia  at  the  same  time  diminiitlied.  Tliey  are  not 
applieable,  any  more  than  are  antringrnta,  in  acute  catarrliR,  or 
ia  acute  exac«rbatioDa  of  chronic  catarrh,  as  in  these  cases  they, 
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like  tie  astrlngenti),  have  an  irritating  influence  on  the  innamnit 
mucous  mpmbrane.  Waldenhurg  foiindtlilnrideof  sodium  to  bi^ 
u  valuable  reiiiedj  in  certain  torjiid  forms  of  pulmonary  iilithisis, 
in  vhicb  the  disease  follows  s  chronic  c-ourae,  but  ia  attended 
with  but  little  secretion,  and  the  caseous  pneumonia  shows 
no  iendeiifv  to  afitte  exacerbutiousi.  The  dry,  distra^'Hiiig  cough 
ID  frequently  reslieved  by  the  inhiUatioTis  of  chloride  of  WHliuin  ; 
the  fiecri'tion  is  augnient(.-d  nud  I'spL-ctoration  thus  facilitat<rd. 
Waldenburg  also  observed  an  increase  of  apiictitc  imder  the  in- 
fluence of  iiihalations  of  common  salt^  prolwbly  froin  the  fluid 
siwallowed,  or  possibly  from  the  absorbed  sodium  chloride.  This 
firequently  became  voracious  immediately  after  the  inhalations. 
This,  together  with  the  thirst  excile<l  by  the  salt,  induced  the 
patient  to  tiike  much  solid  and  fluid  nourishment,  wliitrh  wns 
also  well  ii5i«imilaU>d.  Thus  ttiL-  gcnL-ral  nutrition  and  the 
Btreogth  of  the  patient  improved. 

As  a  geneml  rule  modcmte  degrees  of  concent-rntion  are 
nsed  for  inhalations;  only  in  old  catArrhtt,  in  em]>byijeniiL  and 
asthma,  atronger  solutions,  which  then  act  as  stimulant?,  may  be 
called  for. 


2.  Sal  Ammoniac  {AniTnonhivi  Jfuriaa'cuni,  UydrO' 
chUmitnm). 

In  0-3  to  6-0  p«r  cent,  sdutioni. 

Of  all  the  nlksltne  salts  sal  fiimnoniac  was  the  earliest  to 
be  widely  employed  as  an  internal  local  application  iu  disease* 
of  the  mucous  membmnes  of  the  respiratory  organs. 

Its  pioperty  of  suhlimiDg  at  a  moclenitely  high  temperulurt 
led  to  its  being  med  at  an  early  j^ieriod  for  inhalatory  treatment 
and  as  early  as  1804  Fuclis  recommended  vapours  of  sa 
ammoniac,  which  he  developed  by  means  of  u  heated  porcclai: 
plate,  in  chronic  catarrhs  of  the  respinitwry  orgiins- 

After  Fuchs,  Gieseler  made  use  of  inhalations  of  e.' 
ammoniac,  prepared  by  throwing  2  to  3  table-sfjoonfols  of  s 
ammoniac  into  a  vrucible  and  heutingit  over  a  spirit  lamp.  B 
thus  cured  in  a  few  days  chronic  catarrhs  whieb  he  had  lor 
been  treating  fruitlessly  with  other  remedies,  and  even  obtain* 
marked  improvement  in  a  ca«e  of  luberculusis.     The  treatnie: 
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vms  renewed  8  to  3  tiineti  a.  day,  and  tJiie  patient  not  only 
iobftled  the  i-apours  directly,  but  also  found  himself  for  about 
1  to  2  hoitrs  uftvrvurdg  iu  ou  atmosphere  Kitumted  with  sal 
umuiuniac. 

The  cbipf  drawbRclc  to  tluR  primitivp  m«le  of  treEittnent  is 
that  i\w  (luHimeil  sal  ammoniiLR  can  cliffwsp  itself  freely  nbout 
the  room  and  depo:<it  itself  on  the  walls  »nd  fnrnitni'e  and  do 
iliem  more  or  less  injnry.  It  is  Uierefore  preferable  to  sub- 
lime  the  sal  ammouiac  iu  a  fumignting  appaiutue,  or,  as  I  have 
ocoasionally  done,  to  place  n  Inrge  k-uden  funnel,  or  better  one 
of  eartfaenffare  or  pasteboard,  above  &  erueible  in  which  sal 
ainntuuiHc  is  bL-iufj  heated,  ami  In  conduct  the  vapuurs  rising 
out  of  the  tube  into  the  moutli  of  the  patient  at  a  greater  or 
less  distance. 

Again,  there  exist  two  methorli*  of  inhaling  vapours  of  sal 
ammouiac  in  a  nascent  etate,  devised  by  I'ufich  and  Lewin. 
The  former  reoommendti  the  following  sloiplecontrivance.  He 
pours  5  to  8  grammes  of  liquur  ammonii  ciuistici  into  a  coffee 
cap,  and  placeii  in  it  a  waleh  glass  with  1  to  2  grammi-s  of  pure 
hydrochloric  acid,  so  that  the  white  vapoars  instantly  funned 
may  be  at  once  inhaled  by  the  ]>atieiit. 

Lewin  has  constructed  for  the  same  purpose  a  special  appa- 
rattia  which  consiBts  of  three  glass  flasks,  two  of  which  coni- 
mnnicate  wilh  the  atmoKphuric  air  through  ghiss  tubes  which 
reach  down  to  the  bottom  of  the  Qfiskiit  and  the  thirtl.  with 
which  the  two  others  8e]>araiely  cointnuDicate,  also  by  means  of 
gluM  tobeft,  is  brought  into  communication  with  the  conduit 
pipe  (fig.  16).  Caustic  ammoaiu  iu  |H)ured  into  one  glii»!  jar, 
jMiTB  hydrochloric  acid  into  the  second  iu  proper  proportions, 
while  pure  water  strongly  acidulated  with  hydrochloric  acid  is 
poured  into  the  thinl,  so  tliat  no  excess  of  ammonia  may  pass 
iaio  the  jar  which  contains  thu  vajMJurs  in  a  nascent  state.  If 
air  la  inspired  through  the  apparatu!!  by  means  of  the  conduit 
pi]»e,  it  pawee  through  the  first  two  jars  and  saturates  itself 
with  DinmoniaciLl  and  liydrochloric  vapourm,  which  in  their 
entraovc  into  thn  thini  enmbiue  aud  form  sal  ammoniac,  and 
tsn  be  inhaled  by  the  j«itient.  Moreover,  a  Hmall  (piantity  of 
either  an  oleo- balsamic  mixture,  or  of  oil  of  bitter  almond;*,  or 
of  creosote,  may  be  poured  into  the  third  flask  to  strengthen 
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at  mudify  the  action  of  the  sal  ammoniac  vapours,  and  may  be 
inhaled  if>gi'tlier  witli  tbem. 

Thiii  appiiratiiH  van  modified  by  Wiatrich  and  others,  so  I  hat 
instead  of  three  flasks  only  two  ure  used,  one  for  the  reception 
of  a  8uitnbly  diluted  sohition  of  ammonia,  the  other  of  a  similar 
one  of  hydrochloric  acid.  The  former  fiaak  communicatee  by 
meana  of  its  inflavtubewith  the  outer  air  ;  the  latter  is  brought 
into  commnnicalion  witli  the  mouth  of  the  patient  by  means 
of  the  conduit  pipe.  The  vaiiours  of  sal  iimmuniac  are  here 
evolved  directly  above  the  solution  of  hydrochloric  acid. 

The  inbidations  with  both  apparatus  jur  perfnrmed  arcording 
to  the  Tuikieih  manner  of  smnkiog,  ia  which  a  deep  inHpiratiun 
is  taken  immediately  after  sucking  at  the  tube.    Lastly,  ve  axe 
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PfO.  16. 

Id  ^OMlMlttiB  of  a  third  method  of  administering  inhalations  ol 
Bolutioneof  snl  ammoniac  by  means  of  the  pulverising  apparatus 
nnd  iu  this  cane  the  vater  in  whichthe  salt  is  distiolved  it^  itset 
to  be  regarded  as  a  remedy  siting  in  the  »i&me  way  ;  and  tfair 
mode  of  application  ought  nowadays  in  most  cases  to  be  pre 
ferred  to  the  former  niclhods. 

The  indications  for  inhalation  of  dal  ammoniac  conctir  prcit 
closely  with  those  which  have  ht-en  t-nliihUshed  for  the  use  < 
common  salt  in  subacute  and  chronic  catairhs  of  the  pharyii 
and  larynx,  of  the  trachea  nnd  bronchi.  Lewin  and  Wahknbur 
also  employed  snl  mnmoniiic  in  very  dilute  solutions  in  acut 
catarrhs  of  the  air  pasaage.^*,  and  claim  to  have  ohserved  immc 
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diate  relief  to  the  iiati«DC  afl«r  tliene  inliaUtivus.  Thu  patient 
feels  the  annoyiug  roughDcas  in  the  throat  and  the  bronchi 
lapidly  (littappenr ;  the  irritative  cough  is  iilteviated  and  tho 
nueouB  secretion  slimuhited.  In  Prnf,  Oerhardt's  eliuic, 
who  was  (hen  at  Jenn,  «rI  ammoniac  was  used  by  V'edfuiaan 
in  empbyoeina  and  in  nimplR  bronchial  catanh  vith  vury 
Mtiafiwjtory  results,  and  Siegen  mentions  that  iuhalatiinia  of 
Kil  iiHiiDoniac  produced  a  rapid  imi>rovenieut  in  a  [»al.i<-nt  with 
catAirh  of  the  smalEer  bronchi,  who  by  ii  walk  in  cold  douip 
air  luid  suddenly  brought  on  serioua  djspn<pa  with  a  senMc  of 
suffocation.  Waldenhitrg,on  the  other  hand,  iiseswil  ammoniac 
only  oc«i8ionally  iii[)tithiitis,  and  prefers  other  mt-aue  for  stimu- 
lating exijectojation  ;  and  where  there  is  fear  of  liajmoptysis 
he  avoids  sol  auimoniac  altogether. 

Aa  reganis  the  doae,  it  'u  best  ia  acute  catarrhs  to  chootie 
very  feoblc  coDceatratioiu  iu  the  first  instance;  xtronger  doeea 
of  this  remedy  frequently  irritate  and  do  mischief  where  dilute 
•olutiona  exercise  a  remarkably  beuefiL'ial  influence.  Chronic 
catarrhs  are  capable  of  beai'Iiig  stronger  ^lulutions ;  concentrated 
■olutioiw  may  be  employed  iu  euiphysemii  and  ajthraa,  where 
the  object  is  to  produce  stronger  Mti m nhil ion  and  so  promote 
«X[^>ectoratioD.  When  sal  ammoniac  ix  employed  In  phthisis 
ouition  must  be  exercised  as  to  the  dotes. 

j^.  Carbonate  of  Potash  and  Sodu  (Kali  et  Katiiim 
GarbonUum  Funtvx). 

Ia  9^  tc  30  per  cent,  solutioag. 

TTip  comhinationa  of  mucin  li<]u«:fy  far  more  rapidly  and  com- 
pletely in  aqueous  eolutiouH  of  alkaline  <.:arl)onat.RS,  potassium 
uid  sodium  carboniitcs,  thau  iu  the  corr<.-!^[>oiiding  noliitioua  of 
salt  aad  tial  ammoniac. 

The  riwid  or  glutinous  secretions  tirnily  adhering  to  the 
mucous  membnm^,  anil  forming  dried  incrustationii,  nt  once 
dissolve  under  their  influence  ur  are  loosem-d,  swell  up  and 
partially  liijuefy,  »n  that  they  may  easily  be  detached  from  the 
mncoDii  membnmc  and  expertnnitpd. 

Sodium  and  potassium  carbonates,  therefore,  arechieHy  UM;d 
ut  chronic  pharyngitis,  iu  pharyQgitii;  sicca  and  granulosa,  and 
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in  otber  aaalogom  aflfections  of  the  mucous  membranes  of  the 
Inr^rnx  anil  i\\&  trachea  iu  the  course  of  which  the  ttame  kind  of 
Rp-crftLioTiA  mid  inornxtntiurDi  are  formed,  lite  soda  solution  also 
exerts  n  stimulatnig  influpnce  upon  the  mnooiis  inembrnne, 
slienrty  partially  freed  from  iht-  phlegm,  and  excites  it  (o  in- 
creased aqueous  secretion. 

Carbonate  of  soda  luia  also  been  much  ubwI  in  acute 
catarrh  and  acute  exacL-rhatious  of  chronic  catarrh ;  it  bus 
pr«>ved  a«  cffootnal  m  8nL  ainnioninc,  c^ecially  in  the  initial 
»\:ige  of  phnryngitig  and  InnTigitis,  and  in  acute  angina  tonnt- 
laris.  Sometimes  it  h  oveu  more  n»eful  than  snl  ammoniac, 
in  the  milder  character  of  its  action  and  the  speedier  relief  of 
the  subjective  dil^culties  of  (he  patient.  In  croup  and  diph- 
theria also  sodium  carbouate  haa  been  tried  as  a  nolventof  Bbrin- 
ous  deposits;  it  stands,  however,  decidedly  below  other  reme- 
dies in  these  affections.  The  salt  hae  also  been  used  in  some 
forms  of  copyJM  and  oziena. 

In  general  nlkaliue  carbonates,  if  used  nt  all  in  acnt«  in- 
flammatory processes,  should  be  applied  only  in  very  dilute 
solutions,  and  the  medium  and  stronger  Dolulious  should  l)e 
employed  only  in  chronic  <sitarrhs  having  an  obviouiily  torpid 
■character,  and  with  scanty,  viscid,  glutinous  secretion.  In  ot  her 
aflfectionfi  other  remptlies  and  more  energetic  measures  must  be 
adopted  to  bring  them  t«  a  successful  issue. 

4.  Vavhonatt  of  Lithium  {Lithium  Carbonieum), 

In  0'2  to  U'O  per  cent.  e<^lution*, 

Forstcr  was  the  first  to  prove  thai  croupy  membranen  dis- 
eolve  more  or  Icsr  in  aqueous  solutions  of  carbonate  of  lithium, 
and  therefore  he  recommends  this  remedy  for  inbaJation  ia 
croup  and  diphtheria, 

I  have  frequently  made  unn  of  it  for  this  purjwse ;  the 
inhaktioQS  were  usually  well  borne,  but  T  havt*  hitherto  obtained 
no  better  result  with  it  than  with  the  otlier  solvent  shUs. 

In  dcaliug  wtlh  fibrinous  cxudiitions  wc  should  begin  nt 
ytmcf.  with  tliL-  strongi-rst  sohitiom^,  and,  »s  the  salt  ie  ruadilj 
[toluble  in  water  charged  with  carbonic  actd,  we  should  prepare 
,  n  strong  soiutiou  by  me^ns  of  carbonic  acid  water,  t>olntion!i 
yofa  lower  percentage  may  be  employed  in  c-alarrhal  affoctioos, 
I  just  as  carbonate  of  sodii  is. 
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5.  Cktorate  of  Potftsh. 
In  Oi  to  S-U  p«r  c«tit.  solutions. 

The  a4;tion  of  this  lalt  is  on  the  whule  not  verv  dilTerent 
fintu  thnt  of  coramoo  salt. 

At  one  time  (x>tassic  chlorate  had  a  reputation  vhich  U  no       , 
ttmger  ju«ti&vd  in  tht-  treatment  of  apliihoi))<  nffcction.s  of  tha^H 
ond  caii*iLy,  atomatitin  a))htti<>»a,  etomacACP,  as  well  as  in  aphthju^^ 
of  tht  (aactrs,  and  waa  for  a  coualderable  time  employed  almost 
vxolunv^ly  in  their  treatment,  although  a  series  of  far  more 
effectual  remedies  were  ui'ailable.'    The  remeily  naturally  atrted 
onlv  locallj;  no  one  in   the»e  days  will   believe  in  any  local 
aetiiin  throngh  the  medium  of  the  ittomach  and  intestine.     It«l 
diemffyrting  and  anli^nrantic  inAiienoe,  as  I  have  shown  else-j 
vbrrr,  ie  extremely  slight. 

Ind^peodeotly  of  the»e  affections  [wtas^ic  chlorals  was  also  I 
icefppenlially  employed  in  siiperfieial  nleenitions  and  erosions 
of  the    pharynx  and  larynx,  especially  those   doe  to  syphilis 
oad  mennirjr. 

Levin  tried  It  in  diphtheria,  and  I  myself  liave  often  ased 
k.     Bur  it«  action  is  not  specific^  and  there  iit  no  reason  for       i 
ptcfcrrring  it  to  common  suit.  ^H 

It  cdcnnaes  the  oral  and  pharyngeal  canity  by  oontmwnu^^ 
irn^tiMt  withoat  injurioikjly  exciting  tbc  intlamed  parte*  and 
in  this  my  uds  the  action  of  hot  vaponra.    The  rem<^y  may 
BDfwerto  the  indinitions  in  certain  cases  of  diphtheria 


6.    yUrutf  of  Potash  aud  Soda.     Xitrr  FtiinigatUmt. 


If  w»  bum  nitn*  with  organic  substances,  ax  pa]ter  impreg- 
vaMtA  with  it,  it  hnmj  with  little  crnckUng  detonations,  and 
whilr    v7\|H)iini    are   evoKcd    whicli,    wbrn    iuhale<l    in 
Lit'  attai-lw,  oxeiviso  quttt;  u  njiocifit:  inHuftuee.  i 

The  therapentic  etuployinent  of  nitre  fHmignti<:'ns  for  in-  ^| 
talali'tn  b«giin   in  Americn,  and  l'>iTi  adopted  it  for  the  Brst 

•  Tto  uiiImm'*  tltlflltlbg  n>iii*rluM  to  tlu>  eRlcMjrnf  iMn  «all  in  vnrinns 

•AMaHi*OTr  OMMlItloM  oF   llw  HlllOOtU  nu'mbtlUIW  of   tltir  IDOIltbt 
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time  in  Eitro^ie  iu  the  year  1843  wilh  itAtoDisliiug  success  in  & 
caw  of  asthma.  Only  a  short  lime  wus  needed  to  bring'  oilre 
fumigutions  into  general  fiivwir  Itoth  with  iilijaictans  ami 
jMit4«ats  OS  a  pallintivc  for  a^hmn,  and  though,  up  to  the 
prog«Dt  time,  we  do  not  posse^t^  a  romplcte  scientific  crplana- 
tioD  uf  itti  mode  of  action,  this  fiiot  jiufficieuU^  establishes  its 
heoeficial  effect. 

Acroniing  to  EuU-iiI)urg'8  investigations  the  fumes  which 
anj  Kvolvc'l  in  th*-  cuniliiiatitHi  of  the  nitre  {uper  arc  compoai-d 
chiefly  of  aintnoiii»  und  curbrmic  acid,  als(s  eupi'ciaHy  when  the 
paper  bumd  frMlyou  a  por<;«1ain  plat«,  cysDOgen  nud  potuiiium 
cyanide,  lastly  email  quantities  of  carbonic  oxide  and  free  potas- 
sium. OpposMl  to  this  atialyids  is  that  of  Sinee,  who  obtained 
in  100  vohiines  of  the  gaseous  cMm]iound  0'5  oxygen,  !}'l'l 
carbonic  acid,  >1'9  carbonic  oxide  gaH,  1*2  hydrogen,  aiid  41'1 
nitrogen. 

Judging  by  the  mod^  of  action  of  the  fumes  on  the  breath 
ing  and  the  results  n-htoh  follow,  aa  I  have  conetantly  observei 
in  a  large  series  of  inhalations,  it  is  not  so  much  their  narcoti 
properties  which  act  aua?BtheticalIy  and  aiiti-spasuKidically  o 
the  bronchioles  and  lungs,  hut  mther  the  stimulating  effect  < 
the  nmmoniacal  vapours,  which  immediately  upon  their  pern 
tration  into  (he  deeper  nir  pa^sagee  give  rise  to  violent  cougl 
iug  and   copious   espeetoration   of  sero-uiuouus    fluid.      Th 
coughing  and  the  discharge  of  considemhle  (| imutities  of  nmci 
is  generally  followed  by  speedy  rt-Uef  of  tlie  paroxysm,  ai 
remission  of  thi?  oppression  and  dy«pno-a.     It  is  the  same  effe 
as  I  have  observed  from  the  smoking  of  stmmoninm  or  hen 
cigars  and  antiasthmatic  dgurette^  in  which  also  it  seems 
me  to  be  less  the  narcotic  than  the  stimulating  action  of  t 
inhaled  vapours  and  the  expeetomtion  thus  excited  which  ph 
the  Ifiuiiijg  part.     How  and  in  what  way  nitre  funiigiitionH  i 
narcoticalty  and  purely  antispBHUiodically    hiu   not  yet    b( 
exactly  a8certaine<l. 

For  the  preparation  of  nitre  paper  it  \a  beet  to  use  mty 
lately  strong  bloltiiig-japer;  Salter  tays  it  ought  not  to  be 
thin,  because  in  that  case  it  will  cot  absorb  Huffielent  nitre^ 
too  thiclf,  because  otherwise  the  fumes  given  off  in  its  romV 
tion  would  be  too  heavy.    Red,  moderately  thick,  btottlng-pi 
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which  ooiitiun»  no  woo],  or  else  ordinarv  white  fiUt>ring<pAper,  id 
perfectly  adapted  for  the  porpoAe.      The   separate  sheets  of 
paper  are  placed  in  a  Kitui-ated  Koltition  of  nitre,  and  when  the/ 
are    thoroughly  M>iiked  they  are  dried  in  a  suiLible  luaimei'.  ^i 
Hiis   paper  u  cut  into  strips  about  3  centimetres  wide  aii(}^| 
10  to  12   long,  of  which  1  to  2,  or  in  gome  cases  several,  ore^ 
BcceMBTT  to  produce  the  desired  effect,  i 

The  bnmJDg  of  the  impcr  itself  is  best  maanged  on  a  porce-^^| 
platt!  ;  it  iH  iguited  at  one  end  and  i$  »oon  cuDKumed,  with 
pvtilutiun  uf  thick  white  fames.  The  patient  may  either 
inhale  these  Tupoura  dtrectljr  by  holding  bis  mouth  in-er  them 
oc  the  paprr  may  be  bm-ot  under  a  runnel,  aud  the  imlieiit, 
taldag  tht;  wide  lubu  in  tiis  mouth,  iiilialua  the  funiee  mistrt]  tit ' 
the  aame  time  with  atmospheric  &ir.  A  small  rodm,  inhabited 
tiT  the  patient,  can  also  bo  completely  tilled  with  these  vapours. 
Nitre  paper,  smoked  either  as  cigars  or  out  of  pipes,  is  only  [ 
voitable  when  the  patient  is  able  not  only  to  receive  the  fumes  ^M 
into  the  oml  ciivity,  hut  uli^i  really  to  inspire  them  into  tlia  ^ 
mailer  broochi  in  the  Turkish  manner. 

Karrot  has  suggcKied  that,  instead  of  pnper,  German  tinder 
*/VM<r»cA*cOfiin)  should  be  saturated  withsoluiiwn  of  nitre,  and 
ihc  fames  gi%'on  off  in  its  combustion  inhaled  either  out  of  a 
tiuttle  provided  with  a  doubly  jxtrforated  cork  or  out  of  a  pijte. 
i<altrr  also  reeommended  that  pa|n-*r  previously  saluratcil 
with  an  infiudcm  of  stnununium  sliuuld  be  imjircguateil  with 
BitTV,  in  onlrr  tu  combine  the  action  of  the  stromouium  vnpours 
wi'"  'if  the  faltpetre  in  its  rmnlmstinni      Liifilly,  Guyot 

sb'i  ^  .  <-j  Itave  recommended  tliat  instead  of  [>apcr  the 
frnh  leaves  of  belladonna,  nicotians,  digitalis,  should  be  satu- 
iwt4d  with  nitre,  and  the  Uaves  then  dried  and  uiiuked  either 
IB  pspv*  (V  in  cigars. 

Aa  a  role  nitre  fumigHtioni;,  if  they  ure  l>egun  eurly  enough 
wtkrn  an  attack  is  impetidin|!^,  rvi-n  befim-  tht;  actiiiil  mithreak  ^d 
m  in  it*  luilial  slagi'.  proiluc-c  most  fitvourable  n-8ull«,  luid,  at  ^m 
Uait  aoxvding  to  my  ob&ervatioQS,  esclosivcly  in  the  munuer 
iianlturt  ubtm.    The  attack  nuy  even  be  cut  short,  or  at  lebst 
«^»  to  avanie  a  »lif{hter  form.     At  thi'  climax  of  the  attack 
th»  tohabitjon  of  t-nimnrs  cnn  only  ]»mduce  a  transient  offec' 
BiCre  |Kiper  £*  a  favourite  jKilliativc  with  sufferers 
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iiallima  genenilly,  so  that  they  never  like  to  be  without  some 
in  th*  hou9t'.  Wftldt-abai-g  had  a  iKitieut  uudcr  tr^-atincul  for 
years  who  bnrne<I  nitre  pnper  in  his  room  every  evening,  i»nd 
then,  Rlthough  not  quite  free  from  a  sense  of  oppression  and 
stlH  with  noisy  re8|>lration,  slept  through  the  night,  bul  who, 
every  time  he  omittt'd  the  ftitnigiLtion  before  going  to  bed,  wa« 
rouaed  up  in  the  night  by  n«  attack  of  ixsthma,  winch  Mas  only 
alluviiitL'd  by  ciirWnl  fuiiiigntioti. 

Tlif  inhiilalitin  of  nitre  vnponrs  is  grrnemllly  thought  of 
fpccial  value  as  a  palliative  in  asthma,  but  they  are  incapable 
of  curing  the  disease  or  even  nf  i-wlneing  the  mimlwr  of  attaeka. 
Waldeiibiirif  does  not  mention  a  case  in  which  sueh  iin  effect 
wan  produced  by  them ;  still  they  cannot  well  be  dispRnsed 
with  in  the  treatment  of  asthma. 


7.  SnlpkideB  of  Sodium  and  Potaanxtm. 
In  01  to  1*0  p«T  cont.  •olntion*. 

Alkaline  sulphides:  act  as  irritants  when  brought  into  eon- 
tact  with  the  mucous  membriine,  healthy  or  diseased,  and  ii 
Urge  quautities  producii-  iiitlainiriutiun. 

In  combination  with  the  seerclions  of  the  mucona  mem  bran 
they  f'Xiieriencu,  as  in  the  Ktomuch  imd  intestinal  eiuiul  vtiriou 
d.'compositions,  and  when  sulphur  is  liberatod,  devclopc  06]>( 
cially  sulphuretttid  hydrogen,  whieli  soothes  irritation  and 
«  suitable  reinedv  in  eiitarrhs,  in  initablo  eouditious  of  tl 
liiryngcal  and  bronchial  mucous  uiernbmne,  also  in  «]Ki«mod 
cougb  and  difficult  expect onitaoo,  like  sulphur  waters  (v.  infra 
The  influenco  of  [Hitassie  or  sodic  salts  upon  the  mueiue  ul 
comes  into   play*   disaolviiig   it,   and  thus    promoting  expc 
toration. 

('onsidering  tlu-  free  development  or«uI]>hurettGd  hydrog 
even  during  tlie  ]iulvL>riNation,  and  llie  formation  nf  aulpl 
eomi»«)unds,  espeeially  metallic  sulphides  in  the  cavities 
whirh  flip  inhalations  an-  employed,  it  will  he  well  to  livoid  ■ 
use  of  these  remedies  rus  much  as  posfiihie,  ejipccially  Rati 
can  be  replaced  by  others  quito  as  etHcient, 
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S.  Ammonia,    Soluxion  of  Caustic  Ammonia, 

GsMOtu  ammoDia  bu  only  been  eptringly  used  in  dificuevs 
of  tli«  n-^iiniKtry  orgaoK,  AJtlioiigh  ^me  cxperimciits  havebtN^n 
nade  vitb  ii,  and  ti>  a  certain  (.'Xtc-nl  with  ^ucce^sftiJ  reisultK. 

Purt;  ga»txni«  ammonia  is  un  irrepressible  gus.  Smelling  tt 
in  KtruDg  ao)atii)n»  creates  a  pajnrul  twuMition  in  tlie  noKe, 
fhmi  affection  of  tlie  nervua  oHuctoriuis,  while  irriLatiun  of  I  tie 
tngrmiDiu  pruijuctrs  U-mts  and  violeut  sneeung.  If  the  fon- 
ceatnit«d  gas  i»  inhaled  Ihrougli  Ibe  nose  and  mouth,  viulent 
coughiagt  spa«ai  of  the  vooal  cords,  and  choking  are  retlexly 
iodoocd  by  ttroag  irritatioD  of  the  mucous  membrane. 

\%'lieti  brougtit  into  eontact  vith  the  mucous  membrane  it 
pradncei,  according  to  the  quiintitv,  more  or  lom  violent  iu- 
AuniDBtaiy  ijrmptoins,  hy^teneuiia,  pri^ifuse  aecretiou,  solution 
of  the  epithelium*  libriuous  eiudation,  formation  of  nctuiU 
cT'  -iitnibmnea,  and  extmvasatiou  into  the  tieteue  und 

to  ;  ?:irf;ice. 

like  oil  the  aHuJiex,  it  promotes  the  solution  of  themuciue 
in  mucus,  thus  liquel^-ing  it  and,  to  a  oertAiQ  degree,  faciU- 
taxiog  expectoration. 

Id  fumigations  with  bartahont,  which  Oolen  mentions, 
gate  of  iimm^'inia  inu  evolved,  and  was  used  bv  I  lie 
ita  ao  an  excitant  to  stimulate  the  sense  of  smell  uud 
respiratory  movements.  Ammouiucal  gaa  in  com- 
vitb  camphor  wae  employM  by  Horwood  to  relieve 
and  aphonia  ;  the  \'apour  from  n  mixture  of  sal  am- 
ntot^ae  and  cnrtmnnte  of  ammonia  oivcd  a  case  of  aphonia  of 
tluT«  tnoaths*  Ktondiiig,  and  Smeo  recommends  inhalationit  uf 
amnicioia  in  »  liii;ge  MtriM  of  ailments,  chnmic  boarsenesfi, 
adpfent  oogiua  tonaillaria,  and  luthmii.  lie  asserts  llmt 
MBtnonia  promoter  px)K.-ct'iralion  by  cxcrciNing  a  strong  Mi- 
MBlatlog  infltu-nrr  uxxmlhr  rei'piTutury  tiiuctms  ni<'nibnme,uu(l 
•volung  a  copious  secretion  u[x>u  it,  as  it  doe»  on  the  conjuaciira 
tithe  ore  and  (m  the  ubwI  muct^us  uiembnuw;  and  Snow,  who 
Mkniniccercd  inhalatimui  of  amntoniu  through  an  appantiu  vitli, 
a  lDoatb|<lece,  madi*  tbe  sitne  ohwrvAtionni. 

According  to  these  authors  inhalalione  of  ammonia  we 
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more  enpedally  ccmiU*rindicated  iu  fever  and  acute  inflam- 
tnarions. 

Iq  a»n)nin  Diicroj'  ittul  ttayc^r  appIifMl  luninoniii  inihe  following 
manner.  The_^  dipped  a  brush  madt;  of  cliarpie  iuto  a  mixture 
of  4  parts  of  liquor  ammonii  caustici  with  one  part  of  wattr, 
then  squeezed  it  out  and  |iaint4>d  'chv  snft  jutliite^  with  it.  Thia 
application  was  immediately  followed  by  violent  cougliing  with 
expectoration  of  gi'eat  musses  of  miicu?  and  with  upeedy  relief, 
while  the  attitcfc  either  diwippearcd  during  (he  night  or  it 
asumiied  a  iriiliier  clinrafter.  Iu  this  prot-edure,  however,  care 
must  he  taken  not  to  introduce  the  brush  too  far  into  the 
posterior  part  of  the  pharynx,  or  to  kn-p  it  tcm  long  there; 
oiherwibe  fits  of  coughing  and  violent  spaimiB  of  the  glottii*  are 
Bet  up  and  a  eeries  of  dangerous  eymptome  are  superinduced. 

Trousseau  also  recommends  enution,  and,  to  prevent  such 
ciiHualtieH,  advisee  that  the  patient  should  tir«t  emell  nmmouta, 
that  the  solution  for  painting  should  uot  be  too  coneentrated  at 
first,  and  that  thp  strfnglh  should  be  vnry  gradually  increased. 
Trousseau  also  had  carbonate  of  ammonia  pbccd  near  the  bed 
of  the  asthmatic  patient. 

Ammonia  in  corabinntion  with  carbolic  acid  and  aloofai^  bis 
rvcently  been  recommended  by  Hager  and  BraBd  for  iQfaaJatioiiii 
in  aeut^  nasal  catarrh,  1'he  proiKirtious  of  the  raiittHre  are  5 
jKirts  of  pure  carbolic  at'id,  5  of  caustic  ammonia,  1.1  of  rectified 
alcohol,  and  10  parts  of  water. 

Waldenbui^  haj?  nUo  found  this  remedy  eificacious  in  a 
ffw  cases  of  catiirrh.  I'lifortuiuitely  I  liave  my*elf  tried  it  iu  a 
great  numl>cr  of  tiiscM  without  obtaining  uny  satisfactory  result. 
Brand  recommcndfi  the  a1x)ve  mixture  in  other  catarrhs  of  the 
respiratory  mucous  membranes ;  he  pours  a  few  drops  on  .S  or  4 
folds  of  thick  blot ting-pn per,  i)liioes  it  in  the  hollow  of  the 
patient's  hand,  who, protecting  his  eyes,  inhale*  deeply  through 
thy  mouth  and  nosp  as  long  »samTiioniiic:il  and  carbolic  v«]xiurs 
are  evolved.  Waldenburg  prefers  to  administer  the  inhalation 
in  the  simplest  way,  directly  out  of  a  glass  jar  containing  the 
mixture  or  from  a  widc-ncckod  phial. 
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9.  Lime  Water  {Aqua.  Caleie). 

Vndiluicd  and  1-0  oq.  oale.  :  8-0  to  100  aq.  de«t. 

Lime  vAler  iv  one  of  those  chemicnl  ugcnts  which,  so  far  ne 
tlipy  have  been  tested  hitherto,  jhjhhcsh  most  p(»nii»Ifttely  the 
capability  f>f  diaeolving  the  fibrinoun  congula  which  form  on  the 
mucous  membmnea  in  croup  and  diphtheria. 

Kiichenmeisti^r  was  the  tirst  to  ascertain  hy  careful  investi- 
gatioQ  thiti  tnHuence  of  lime  water  upon  the  eroupona  mem- 
bnne,  and  after  the  publication  of  these  facts  Biermer  made 
the  first  practical  Mjjplication  of  lime  water  in  laryngenl  and 
trachea]  ci-oup,  and  with  successful  results.  A  few  week^  after 
Biermer  T  myself  had  the  opportunity  of  making  similar  obaer- 
valions,  and  about  that  time  I  witoeased  in  a  great  number  of 
crc>u]K)U9  affections  of  the  air  passages  a  fairly  good  result  from 
inhalations  of  lime  water,  as  compared  with  other  mothoda. 

If  Bmall  pieces  of  croiifrfms  membrane,  either  fresh  or  even 
after  baring  been  preser^'ed  in  spirits  of  wine  and  previously 
weU  saturated  with  water,  are  placed  in  limi-  wat^r,  they 
dissolve  pn^tty  rapi'lly  and  generally  completely  in  ten  to 
fifteen  minutes,  leaving  only  a  sUgUt,  HoccnU-nt  sc?diment ;  the 
mai^'nn  and  the  thinnest,  ixirtioni*  are  first  disintegrated,  while 
the  thicker  parts  become  traui^parent.  It  is  only  the  fibrinous 
cm^cula  in  the  false  metnbraneei  that  the  lime  water  dissolves; 
the  more  or  leia  numerous  eellular  and  nuclear  elements,  m 
well  ftB  the  epithelial  residue,  are  but  little  ntfeeled  hy  ir,  and 
on  ohemieal  analysis  remain  as  a  sediment  in  the  bottom  of  the 

t««t-gl388. 

Since  in  fibrinous  e.xcidation  in  the  larynx,  trachea,  and 
bronchi  the  danger  Vu^s  exelusiveiy  in  stenosiB  of  these  canals 
nnd  death  mipi^rvenes  from  suffocation,  the  first  indication,  wht-n 
thit  danger  threatens,  is  the  removal  of  the  sources  of  obstnic- 
tion  either  by  methnnical  or  eheraici\l  means.  If  the  croupous 
membrane  in  the  air  passages  of  the  patient  were  nctcd  ujmq 
by  the  inhaled  lime  water  in  the  same  way  as  they  are  in  the 
test-glass,  the  tri-'atinent  of  the  pnweases  attended  with  fibrin- 
oiw  exiidation  would  have  Ijeen  considerably  facilitated  by 
Kiichenmcinter's  dincovcry.     It  would  be  an    t-asy  matter  to 
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intivduce  enough  pulverised  lime  wntor  into  the  air 
by  prolonged   inliuliLtion,  that  by  continuout;    irritjal 
wnsiliiiig  of  tiie  membranes  the  ^ame  action  and  eoliitiun  of  ihe 
surface  should  take  place  as  may  be  at  once  observed  in  simple 
cheruical  reaction  on  the  exlrauted  membrane*.     But  tlii^  jb 
uot  csiiclly  the  I31M1.     A  hirge  proportion  of  the  coUcima  uxiJe 
in  the  aolution  ia  converted  into  iueolublc  inert  curbonutc  of 
lime  by  the  carbonic  acid  contained  in  the  ntmospherio  nir,  the 
air  in  th*  aiek  roi.im,  and  above  all  in  the  expired  air.     It  ia 
Giill  pusiiible,  however,  that,  if  the  lime  vater  is  not  too  niueh 
diiutt^t],  »  suffieieut  qiuintity    may  come  into  operalion  and 
under  favourable  comlitious  lead  to  eolutiun  and  detJtchmeut  of 
the  (ihrinnua  ccuiguhim.     It  is  therefore  ndvienble  to  mnke  uk 
of  the  offic-inid  lime  water  only,  luid  that  without  any  dilution, 
a3  it  must  never  I>e  lost  sipht  of  that  the  next    expiratory 
current  will  throw  down  a  part  of  the  lime  from  the  lime  water 
which    has   happily  penetrated  into  the   deeper  air  jHiiua^es. 
KitchenmeiMer  haM  suggested  the  atlditicm  uf  a  strong  alkali. 
e.g.  caustic  Bodn,  to  the  lime  to  combine  with  the  carlwnic  acid ; 
and  as  this,  added  to  pure  lime  water,  throws  down  a  wln'tisl 
precipitate,  he  diluted  (he  lime  water,  and  found  as  the  iiiosi 
suitablu  profKirtiou   for  iubulatjon  12-5  of  lime  wutcr  in  cum 
binatinn  with  a  2-5  to  5-0  solution  of  caustic  s(Hla  to  100  pai-t 
of  distilled  water,     liiermer,  ou  the  other  baud,  considers  thi 
combination  unneeesuutj-,  aa,  according  to  hia  obfiervations,  tli 
lime  iu  time  water  doLS  not  ^tast!  eomplutely  uud  tmoiediatel 
iiilu  carbjuale  of  lime,  but  enough  of  the  unaltered  lime  wate 
ulwaya  reraiiinB  present  to  exercise  a  solvent  influence. 

Ijme  writer  has  l»epn  applied  not  only  in  diphtheria  nnd  i 
laryngeal  crtmp,  hut  iiIsd  in  cnuipous,  eubaeute,  or  cliroii 
bronchitis,  and  Uiormer  has  employed  it  in  bronchorrhcc 
Waldenbtu'jf  think)!  it  would  lie  worth  while  to  try  it  a^i  a  8o 
vent  and  at  the  same  tiinens  a  mild  astringent  in  other  chron 
affections,  AK  in  many  caHes  of  pbarvTigitis,  laryngitis,  and  bro 
chitift,  and  even  in  phthisis. 
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10.  Lactic  Acid  {Aciihtvi  Lacticmn). 
In  4*0  to  lO'O  per  c«it.  aolutians. 

la  CDDnecUoQ  vMh  the  altialics  some  organic  acids  must  be 
inetitioDe<l  vhich  are  also  more  or  leM  capable  of  di^Kilving' 
oruu[>ou»  rnombi'aDi:-^  Amongst  them  mmt  be  placed,  nciord- 
ing  to  my  investigations,  acetic  acid,  formic  neid,  aud  lactic 
acid. 

Of  these  soIveutK  kctic  acid  has  won  and  retained  the 
highest  repulJitioQ.  It  wan  first  recommended  by  Brichetcau 
and  theu  br  A.  Wubur,  of  Dunnsludt,  in  diphthcrin  and  iroiip, 
aod  was  afterwardif  very  muL-h  usi-d  in  these  cotuphuut:^,  1  have 
not  myself  formed  so  favourable  an  opinion  of  this  remedy,  aud 
nra  more  inclined  lo  corroborate  Kijchonmeiater's  judgment. 

Ijietie  acid  by  no  ineau><  dis^olveH  tliB  croupous  membranes 
completely,  but  under  ito  inlliieiiea  the  membrane  becomes 
strongly  bleached,  swt-lU  up,  and  Iweonies  lightL-r.  It  i«  not 
diMolvcd  and  di»int*-gratt-d,  as  with  lime  wat  er,  and  thi-rc  re- 
maifiA  a  white,  gelatinous,  glutinous  mat«,  which  is  by  mi  nir-aus 
easy  of  exi*eetoration.  A  great  drawback  to  the  use  of  the 
pulverised  solutioa  of  lactic  acid  of  the  uecee««ry  strength  is  its 
action  on  the  miicoUR  membntneii  of  l  h  ^  lipn, mouth, and  pharynx, 
where  it  sometimes  produces  a  very  jjainful  erytlieraalous  in- 
flammal  iou. 

Hitherto  this  solvent  has  been  littJe  used  except  in  croup 
and  dij'htheria. 

11.  Keurine,  Trimtthyl  AinmoniufH  Il-inh-oxidr^ 

a  highly  volatile,  strongly  jJkaliue  base,  crystallising  with  diffi- 
culty, Vrhich  extnurtu  carbonic  acid  from  ihe  air  and  i-ombines 
with  acidit  and  platinum  chloride  and  fnrma  crystal Hiuible  iudta; 
k  ia  obtained  from  the  decomposition  of  hniiu  and  nerve  »ub- 
rtancei  ont  of  which  it  was  6rEt  preimrcd  by  Liebrtich,  us  well  ns 
fromtLedtscomix'silioij  of  lecythin  with  baryta  water.  Till  ijuite 
recently  it  waa  thought  identical  with  choline,  prepared  by 
Stre«ker  from  the  bile  of  tlie  pig  and  of  the  ox. 

What  in  of  interest  to  us  in  regiird  to  ueurine  u  its  projierty 
ff  readily  dissolving  fllirin  ami  coaguhitcd  ulbuuieu  and  of  pre> 
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cerving  putrefiable  subrtances,  go  ihnt  it  ranks  partly  with  tbe 
group  of  soIvetiTB,  partly  with  that  of  antiseptiw.  K.  Lortwig  ' 
(Vipnnri)  wns  thi*  first,  to  recnmniend  the  ti«e  of  neurine  in  the 
local  treatment  of  diphthena,  Hnd  on  the  Btrengih  of  the»e  ob- 
Mrrations  >Iaulhiier  and  many  others  who  have  experimented 
with  it  (llauke.  v.  Becker,  Bretzina.  Kassuwilx,  and  Winiwarter) 
have  reported  favourably  as  to  its  action.  In  these  cases  n  3  tod 
percent,  *ohition  was  ])aintcd  upon  the  affected  jiartd. 

Accordinjj  to  my  ovra  experience  a  five  per  cent,  eolutioB 
U  the  most  effective. 


12.  Tetramefhtfl  A-mmonluvi   Hydroxide  awl   Telraelkj/l 
Amtruniiujn  Hydr<rxi<U. 

Both  ammooiuin  bases,  one  of  which  is  crystallisftble  ;  the 
other  forma  ii.  highly  VLilatilc,  crystulUne  inaiw ;  they  ba%'e  a 
Ktrong  alkaline  reaction,  a  bitter  cjiiuitic  tattte,  Uke  caiulic 
potAfb  ;  they  irritate  the  skin  and  sa|K>Qify  fat. 

As  Jlauthner  has  shown,  they  possess  the  same  properties 
aa  ueurine  of  dii<8olving  fihrin  and  cuHgulat«d  albumen  and  of 
acting  antiseptieally.  A  three  to  five  per  cent,  solntion  may  be 
recommended. 

More  accurate  investigation!*  into  the  therapeotic  actioD 
of  these  three  ammonium  bases  in  the  direction  indicated  nre 
still  wanting. 


13.  Succna  Cancat  Pajiuyie  L. 


not    I 


The  inRpiesfttod  milky  juice  of  this  gpectes  of  earica  form 
a  dirty  brownish-green  amorjihoiis  masfi,  having  a  feeble, 
very  agreeable  odour,  wnd  a  slightly  bitter,  harsh,  astringent 
taste.  According  to  1lo!<Mb»eh  it  is  insoluble  in  boiling  water, 
but  readily  didsolves  (1  :  S)  in  cold  water ;  the  filtered  dilution 
is  clenr  and  of  a  bright  yellow  colmir. 

Croupous  membranes  whirh  Rosphach  '  treated  with  thenc 

'  E.  Lndwiic,  '  On  Nciuine,'  commtuiieation  t«  tbc  ilodtool  AsoiMniitioa 
In  Lower  Aualrla.  No.  10.  IB77. 

'J.  Sf.  lto«4liacli,  ■  P«[«jnjtinc,  &  potid  Solvent  for  DijiliDirniic  «M 
Oraapm)*  Mntnhrnnw.'  Kmih  th*  Phurmrwoto^col  lnatUul«ot  the  Uniranii f 
«f  Wilnburg.     Brrtm.  Win.  W<>eXeHteKr.  xvjii.  No.  10,  1681.  i 


PAPAronyE. 

tnlntion?  vere  dlsiategrated  into  rei;  small  pitrlicle!  in  abot 

Mrelre  hours. 

In  one  case  treatH  hy  Rosshach   the  childV  phnmix  and" 
larynx   were  painted  pvety  five  minutPS  with  n   eonccntnUwti 
vdlutjnn  of  the  jTrejaratton  nnd  n  few  dropt:  dropped  or  injectt 
farto    th«»   mouth.     In   aWiit    rhirry    hour?   the    iiharyni   wj 
perfectly  ^e   from    (tiphtheritic  membrane.     Thf  child 
cmnbed    to   diffuse   at.i]ecta«iB   and    pulmonary  irdeina. 
fttrih«r  obserratioDs  lire  forthcotniog. 


14.  Papajfoline, 

PaiiaTotine,  the  pure  milkjr  juice  of  the  above-meotiooc 
pfaiDi.  has  lately  again  been  te«t«d  hy  Rossbacb  astoitsproiiertj 
cf  di<ianl\-tDg  coagulated  albumcu   and  6brin  which  it  had 
ttated   to  po88e8d  by  fonner  observers.    The  result  of  thes«' 
isTrat^tioiu  wilt  excite  great  interest  in  tbiii  dmg  in  con- 
Mrtinn  with  the  trentment  of  IntlnmmiitioDg  of  the  mucous 
■Bemhruies  with  fibrinnus  ezudnlion. 

Papa50t{ne  is  amorphous,  pure  white,  not  hygroscopic, 
idmirinw,  and  almiiNt  tn^tHcss.  ft  diRsolvm  in  water  in  the 
ntin  of   1  :  20,  the  fluid  reinninirg  inodorous  and  tastelcs*. 

When  wc  pat  a  pieve  of  [mpayotine  in  the  nioulh  and  chew 
il  CBuaibaoh)f  it  is  ju^l  like  chewing  a  ]>if-.-e  vi  chalk,  and  it 
hat  so  ta?te  whatever  ;  it  produce?  no  alicntjons  of  ony  kind 
is  tbe  vpitheliutn  of  the  oral  mucouB  memhmne  or  in  the 
matemiM  meniliranes  theniKoIre?,  Pnlmonnry  ti^iie  taken  from 
a  fi«»hly  killed  rabbit  and  placed  in  a  five  ]»er  cent,  solution  of 
f^wTOltDC  Bhoved  little  Alteration  after  several  days,  and  only 
laoLed  somewhat  pnler  and  shrunken. 

In  order  to  test  i(c  power  of  dii^solTingfihriaoiLs  rnf^m brines, 
a  larg*-  piece  of  a  diphtheritic  membrane  which  had  lieen 
cooflifd  ap  by  a  f rnchcotoiniflod  child  w»!i  Einbmilted  to  a  con- 
mminltd  »oIutinn  of  |iiH]tayotine  (1  :  20).  Wjthin  an  hour  it 
VH  <iiMTit*-g7ntef|  and  rednced  to  very  minute  pnrticlef),  nnd 
mearvd  tmlj  n*  a.  light  greyish  clond  m  the  hnttom  of  the 
iWctHfflu**  After  another  eix  hoiirH  thifl  residuum  was  alwi 
[i^uilciely  ii{Hol\'ed,  »o  that  even  under  the  microscope  not  a 
oT  any  organic  elen:eul«  was  to  be  detected  io  the  cicur 
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solution.  On  ev&]K>ration  of  the  vat«r  a  number  of  very  fine 
Hnd  beautiful  foHcioiitarly  and  cmeifonnly  ansDged  cryiflulline 
nifedleB  ii|i]M>are(],  whose  nature  Uossbat'li  couUl  not  iliMtinctly 
ascertain  on  account  of  the  Hni:ill  nitmber  at  his  command. 

As  regards  the  Bolubility  of  the  membrnnes  in  varion* 
fltrong  solutions,  Kofsbarb  fonnil  tliat.  portions  of  mrmbrantf 
iliftsolved  completely  in  the  five  per  cent,  (solution,  only  very 
X)artially  in  the  2^  per  cent.,  and  not  nt  all  in  the  1^  per  cent. 
solution. 

RoBsbach  recommonda  that  this  remedy  in  a  five  per  cent. 
Bolation,  partly  by  (minting,  partly  by  simply  letting  a  few 
drops  trickle  into  the  mniilh  and  the  nares  (not  only  in  nasal 
diphtheria  ),  should  be  brought  into  contact  with  the  mt.-mbranea 
every  five  minntes  regularly,  allowing  intervals  of  an  hour  or 
two  to  elapse  between  the  applications. 

For  inhalations,  as  it  is  neeee^ry  to  use  the  saturated 
Bolutionn  which  contain  only  five  per  cent,  of  papayotioe,  we 
must  m;ike  use  of  a]>]Ktnitu«  onnstnicteil  on  liergson's  principle, 
because  in  the  steam  spray  prnducersi  the  solution  is  diluted  by 
about  half  its  percentage  of  steam,  and  thus  its  enei^  cod- 
eiderahlv  reduced. 

1  would  earnestly  Tecommend  the  coinbiDnlion  of  cnrbotic 
acid  infaalationn  with  this  drug  in  diphtheria  of  the  larynx  and 
of  tlip  Jeflppr  air  passnges  after  tracheotomy  [vide  infia,  Diph- 
theria of  the  Deeper  Air  Pas^nges). 


I 
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C.  STIMf  LATINO    ALTrJUTlVE,   AKTISEmC,  AND  ASTlPlTKIiSCEST 

Krmrdiij:s, 

Modt  of  Aciioa.^Thv  influence  which  ihcs*  nu-dicincs 
exert  upon  the  mucous  membrane  of  the  rt.-Bpinilory  organs, 
with  which  they  come  into  direct,  contact  by  iabnlation^,  is — 

((()  A  BtimiiUiting  inHiience  lending  to  excite  intinnimation, 
and  in  proportion  to  the  degree  of  irritation  they  cause  they  will 
more  or  le^s  alter  the  processes  in  course  of  development. 

If  this  inflnence  be  sufficienllj'  protougod,  Ihey  in  the  fint 
place  induce  hypera-mia  in  the  |«irt?  with  which  ihey  comr 
into  contact.  A  more  copious  flow  of  blwod  lakes  place  into  the 
tuperticial  cciptllnric^,  and  thoirengorg«mtat  afterwards  spreads 
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lothe'leeperrascularpejfions.  With  the  increased  flow  of  blood 
au  increase  of  t^mpeniture  is  observuble,  which  may  amount 
t«  a  feeling  of  heat  in  the  Inieh^a  or  other  affecteil  parts. 

Next  followd  an  augmented  estnivaeation  of  Herons  fluid 
and  cellular  element.1  upon  and  within  the  tu&nca.  By  tbui 
means  ti»sne  change  la  actively  |ir<im»tL'd  in  thnse  i^mrts;  tlit-ir 
nutrition  is  energetically  stiniulatcd  and  strengthened.  8imi- 
krly«  as  the  afflux  ie  increased,  &o  the  efHux  by  the  lymph  Bimt^trH 
and  the  lympluitieB  and  blood  vesRels  will  be  also  (juickeaed. 
The  wilnmtion  (tf  the  tin^ueit  with  tluid  and  ttn  freer  efflux  indu«'4:'e, 
together  with  llio  tfinponiry  swelling  of  the  piirts,  n  thorough 
irrigation  which  sets  fiee  the  inert  and  stiigiiant  arenimdatioui! 
of  blood  and  plasma  which  have  been  deposited  in  the  rissiieii 
by  dironie  inflammations,  promoter  their  molecular  disintegra- 
tion, and  carrier  off  the  products  of  decomposition  by  mciuUM  of 
the  lymphatics  and  blood-vesaels. 

The  increased  afflux  of  the  blood  extends  also  to  ths 
gUuKlU,  and  the  secretory  activity  of  the  hnfter  nourished  celts 
is  «isentially  influenced  and  altered.  Too  copious  as  woll  ax 
too  scanty  secretion  suffers  a  change  and  may  be  completely 
nvtonHl  to  the  normal  condition.  If  the  intliuninatory  irrita- 
tion  which  thu  applieatioo  excites  upou  the  uiucou?  mt-nibrmie 
ta  exoesnive,  the  secretion  may  ccusi;  altogether,  and  actual 
ioflatninntory  sj-mptoms  be  lupcrinduced. 

At  the  same  time  thenc  reniedies,  according  to  their 
chemical  nature  and  oomjHwition,  will  act  more  or  less  on  the 
(ViDstitupnts  of  the  tissue  and  the  products  of  secretion  with 
which  they  came  into  contax-l,  modifying  or  arresting  the  pro- 
cesses at  work  in  them,  and  furiiiing  new  combinations  with 
the  several  elements  or  products  of  decouipusition.  Thus  these 
substunces,  in  addition  to  tlieir  stimulating,  exciting,  alterative 
influt^oe,  will  exert  an  analogous  action  to  that  of  autiseptics 
and  nntipuliVKcents. 

Lftftly,  these  agents,  if  they  are  inhaled  in  sufficiyut  strength 
to  exercise  an  adequate  iuflueiiee  upon  the  mucous  membranes, 
nruduce  an  excitement  in  the  several  nerve  tmcts,  and  arouse 
o^nLral  reflex  movements. 

{b)  Where  feimcntative  and  putrefactive  procesees  are  at 
wi/rk,  a  number  of  substances  belonging  to  this  group,  when 
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brought  in  Bufficient  quantity  into  (wntact  with  the  substance* 
in  course  of  discmnjHwitioii,  have  llie  eflWt  of  I'liemicaJly 
arresting  these  processei*  partially  or  wholly,  or  of  exerting  u 
modifying  iufluenee  upon  the  deeomposiDg  matter. 

A(--cMrdi!)g  as  organic  ferments  or  vegetable  orgiinism*,  such 
as  putrcfnctivc  fungi,  arc  the  txcitiint.s  of  fiTDu-ntatioii,  these 
Dgcntfi  will,  cither  by  oxidiition  or  reduction  of  the.  producls  of 
diaiDtegmtion,  or  by  destroying  the  vitality  o.f  the  putrefnrtive 
organUm^,  arr«st  the  farther  progress  of  tho  deeomjKisitioiis 
itud  transfer  tht-  disinlegnitwi  bodies  into  oUier  combinations. 
ThuB  they  destroy  the  iujurious  prcwluets  to  whieh  ihesa  de- 
comjioaitiuiij  give  rise,  and  which,  when  introduced  into  the 
htunun  body,  produce  htirtfut  etTectii ;  and  again,  by  de-^ttruying 
or  limiting  the  vitality  of  Ihi:  vrgt-tablc  ferments,  they  prevent 
these  organi&ms  entering  the  interstices  of  the  tissues,  into  the 
IjMnph-spaces, the  Iympha;.ic9,  and  the  blood- vesseIs,pro}>a gating 
there  and  giving  riiie  to  fresh  decoinpusitions. 

By  the  arrest  of  ihest;  |)rocesseN  and  deMtnicLion  or  ulteratioi 
of  their  produetn,  thn  eKtablishmentof  energetic  reaction  in  thi 
diseased  tissue  will  be  more  and  more  promoted,  while  it  i 
gradually  withdrawn  from  the  deletrrious  influence  of  thes 
procesaea,  and    demarcation   and   detachment  are    faciiitate< 
\V'here  gangrenous  masses  have  been  detached  and  favourabi 
suppuration  hiis  been  set  np,  they  will  prevent,  the  infection  i 
the  pns  by  products  of  decomposition  and  I'egetiible  organiam 
and  will  entablish  conditions  most  favourable  to  the  forniatji 
of  eicatrieinl  tistiue  and  eventual  heating. 

Lastly,  by  the  arreat  of  the  patreseent  processes  and  t 
tmii^fer  of  thcJT  products  into  other  chemieul  cumbinatioi 
the  dcvelopuiLiit  of  gases,  and  the  passage  of  other  volatile  ei 
stances  into  the  air  cease,  and  the  fa-tid  odour  which  attt.-i 
these  processes,  and  may  be  perceived  more  or  leas  unpleasan 
even  at  some  ditilanee,  di^iappenrs. 

IndicatiojiM. — A,     EvifUn/vn^nt    t*/    thfte    vufdichies 
giimulant)!  and  aiter^itivi^f. 

1.  In  casPH  in  which  the  mucous  Titrmhrane  of  the  resp 
toiy  tract  is  iU  nmiriahtd  and  amtimic  in  c^onnection  \ 
chlorosis,  scrofula,  chronic  inhltratiou;;  of  the  lung;;,  and  a 
emaeialiug  ilbxesseSjSUchae  typhus,  pueuuiouia,  and  diphtlu 
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la  time  diwases  ckroHtc  atiarr/ts  are  set  up  whiub  haw  uu 
mwuxmie  ctuunctcr^  aud  the  cuses  m  which  they  occur  are  in 
t^emselvetf  hut  tiltle  tuxesMblt;  to  trcatmtuiU  n  gcnvral  etato 
of  uul-natritioii  having  already  modo  ^tvady  advance.  Th^ 
BiMoafl  membrane,  in  coocequencc  of  the  tcaoty  «upplj  of 
blood,  i«  poll-  and  colourleti«.  and  frvqiiontly  at  the  tirst  i^lance 
its  appviintucu  dues  not  convi^y  tlii*  impreMiduu  uf  u  catarrhal 
afiectioiL.  The  secrtitioti  is  scauty ;  thiamsh  mucus  ui  es£Mw 
immCcd,  generally  in  sitiall,  occaaiuoaliy  io  large  quantity, or  the 
■pnta  coosist  chirfly  uF  pUH  coquKclcs  or  yaaiig  ilt-dcvelo|)ed 
efBtKelid.  cells,  which  arr  secreted  in  coofiiderablv  quautity  from 
the  mrCaM  of  tb«  mucous  membrane. 

The  inhnlatiootf  of  Uie^u  substances  exert  a  stiinulaticg  and 
isTifoiMtiDg  iadoence  u|ton  such  mncous  membranes,  and  the 
kjiiwoiia  which  they  induce  creates  ibe  material  fur  more 
MMtgvtic  tintte-change  and  greater  activity  in  cell-foriualiou. 
Gwocni  impToremeut  of  the  nutrition  aud  auguilicatioD  alone 
■ill  Dot  curt:  thiM  kiud  of  catarrh,  and  yet  the  failurt;  of  thvsv 
frnccamcm  i>*  the  iudication  for  local  treatment,  uud  in  incurablu 
aMi,  a#  ID  iocipient  phthisis,  these  stimulutinf;  measures  will 
It  l«ftst  maintain  a«  knig  a^;  pu-<diblv  what  cau  be  maintaioed. 

2,  CkrutiU-  eat'itrhji  of  the  tarynx,  the  pharynx,  and  Me 
trvN<Ai>  (a)  Of  a  torpid  c}ttii-\tcter.  These  catarrhs  have  geue- 
nXkg  been  devcluped  under  the  ptutnicted  in9u«nce  of  hurtful 
OBiidicioDS  and  re[>eate4l  acute  czacerhatinns;  (he  mucoua 
■cmbvmiie  is  much  swollen  aud  discoloured,  from  a  certain 
MDoant  of  veDOUfl  hyperemia;  its  surface  is  moi^t  aud  gluzetl, 
covered  in  parts  with  glotinoutt,  viscid,  often  puriform  uiucusi 
vkJ4Ji  if  Mimetitnes  e3[pec1x>ratt-d  with  eaae,  nometime^  with 
ifilBi  illtr  At  the  fGune  time  the  voice  is  rough  and  liuanw, 
lb«  eoa|fh  i«  UKiuilly  violent,  full,  with  a  dry  ring  aud  |in>- 
4ucmA.  wilh  very  droog  expiratory  efforts,  and  it  frequently 
^utprO>  that  only  a  little  glutinous  ptilegiti  is  ei{MTtiiratrd 
,  DUtnhrr  of  violent  tils  of  coughing.  I'aiuful  8eu&iitii>n.s 
■  tickling,  burning  in  the  throat,  feeling  of  iorcQce^.  may 
mf  irtrlv  abaent,  and  only  make  their  npjx-amncer  from  time 
Fvr  tin-*-  'turiDg  intercurrent  acute  calarrlitt,  wheu  they  coin« 


i^>  Aat^****^  *''^^  lAennorrhtza  of  the  mucou*  memhni^^ 


xsspm.iTOMr  therapeutics. 

Many  of  thfrsc  suKstencea,  from  their  intJoence  in  clipolnng 
secretion,  are  adapted  for  inhaJalion  in  blenuorrhteic  conditiuns 
of  the  trachea  and  of  the  bronchi,  also  in  hypersecretion  of  the 
glanda  of  the  larynx. 

la  consequence  of  the  hyperemia  and  the  increased  tran- 
sudation which  the  action  of  these  remedicjt  pnxiuceB  on  the 
Utttmlly  much  swollen  and  *Mftenpd  miieouri  membmnes,  the 
secretion  is  at  first  augmented,  th*'  expectonition  facililJLted,  and 
the  cough  ihxii  diminished.  After  some  time,  howt^vcr,  the 
qiiulity  of  the  secretion  iH  altered.  It  becomes  more  consistent 
and  richer  in  cells,  while  it  diminishes  iu  quantity  ;  at  the  same 
time  there  is  no  difficulty  of  expectoration,  no  feeling  of  oppres- 
sion, fulness  of  the  chest,  dyspiiiwi,  or  asthmatic  conditions  from 
&ecutnu1ation  of  secretion  in  the  air  pasanges  and  oon»L>queat 
obstructiun  of  the  finer  bronchi. 

Wheii  the  cause  of  chronic  broachitis  can  be  removtrd  bj 
ch:mgiiig  the  mode  of  life  or  occupation,  and  when  we  can  re- 
move nur  [mtient  from  tho  continued  action  of  deleterious  in- 
fluences  upon  the  respiratory  organs,  such  as  the  inhalation  o 
dust  and  other  mechanically  or  chomieally  irritating  substance! 
which  give  rise  to  these  catarrhs,  then  we  may  hope  to  effec 
a  complete  cure  of  the  disease  by  the  prolonged  use  of  stimi* 
ktingand  alterative  remedies  with  other  suitable  prescription 
Where  the  disease,  however,  rs  due  to  a  deeper-lying  affectioi 
such  as  emphysema  with  brondnectasia,  pulmnnary  phtltists,  i 
cardiac  diseases  with  valvular  insufficiency,  these  remedies, 
I  htive  repeatedly  convinced  myself,  are  far  more  effectual 
palliatives  thiin  the  so-called  internal  remedies  so  common 
employed,  whioli,  absorbed  from  tlie  stonuich  and  intestine,  n 
supposed  t»>  act  through  the  blood  and  the  nerves  upon  t 
pathologically  altcnid    mucous    membmues.     These   remed 
always  improve  matters  for  a  longer  or  shorter  time,  iiud  a  d 
ease  in  itaelf  incurable  is  at  least  made  more  toleruhlc. 

3.  In  atonic  uU«rs  in  the  larynx  aud  in  the    di,'Ci»fr 
passages,  in   bronchiecta-4ia  as  the  result  of  interstitial  pn 
uionia,  emphysema,  and  tuberculosis,  where  there  is  uo  tende 
bo  hiemorrhages,  the  direct  stimulating  actiou  of  these  va{K 
induces  a  vigorous  circulation  of  the  fluids  in  the  tiicKUes, 
&D  increased  activity  in  cell-formation,  just  aa  in  atonic  uig 
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t ioDS  of  the  cxtcnml  parts  %\ imulating oiD(meDt«  and  comprcssL » 
promote  a  fnvourable  suppuration,  nnder  which,  if  the  possibility 
ii»  Mtforded,  cicatriwition  mny  take  place  (PageiiBtGcher's  oint- 
ment, duKtiog  vith  ealomel,  &c.) 

These  retnedtes  eiert  an  altemtive  efTect  upon  the  whIIk 
of  the  ulcerated  tuid  diluted  bmnchi.  ou  their  i-otitL'Uta  and  on 
their  secreting  surW-e.  The  increased  flow  to  the  piirt  of 
nutritive  *luid  promolca  the  development  of  more  [Kraiam-nt. 
tissue  and  ccUa  of  greater  vitality,  so  that  by  thi«  iD<.^anti 
diiiintcgrntion  is  nrrested  nnd  limit?  are  tn  gome  extent  sot  to 
the  dostructtve  process.  By  the  disinfectiDg  and  auti»eptic 
properties  which  these  substances  ali^o  possess,  they  modify  tbi.- 
procenses  of  decomponition  and  putrefaction  in  Lbe  c«uit?ut»  nf 
bronchicctutic  dilatations  and  cavities,  and  thuK  prevent  th« 
furmation  of  etnrosivi:  or  ichorous  fluid  uiid  check  the  further 
eprcad  of  ulcerative  nnd  septic  processes. 

Iq  consequence  of  thib  action  the  remedice  under  considera- 
tion are  also  indiciited  in  other  easet;  in  which  cum  \a  impos- 
sible, and  in  which  diaiutfgratiou  of  the  Uesuo  aud  deeorajmsi- 
tion  of  the  products  of  disordered  seprption  rapidly  l«id  to  the 
deterioration  of  the  patient  locally  and  generally.  These  are 
especially — 

4.  CarcinonuUmts  growths  in  the  larynx  and  the  upper 
part  of  the  trachea,  when,  owing  to  the  occurrence  of  rapid 
dunntrgrutton  of  tissue,  there  hai»  been  no  urgent  indication 
for  traohcotomy,  or  where  the  oporatinn  has  had  to  be  jier- 
formed  owing  to  the  mpid  growth  of  thf  tumours.  If  dii-inte- 
gmtiOD  of  tissue  nnd  iehorisation  spread  rapidly  and  exteusively, 
still  BtroDger  diaufecting  antiseptic  and  antiputrescent  agents 
will  have  to  be  employed,  so  far  as  the  general  condition  of  the 
patient  will  otlow. 

5.  Pulmirtutry  iiaiirjrefir. —  What  we  have  alreiidy  said  of 
the  properties  of  gtimnlnting  vapours  .ihows  tint  they  are 
theor*ticallv  indicated  in  pidmonnry  gangrflue.  The  incr^'ased 
flow  of  blood  affords  the  pftwaihility  of  jjromoting  chaugfB  in 
the  tissues  and  of  exerting  a  capacity  nf  reaction,  which  in  the 
diaeuBed  |Kirts  has  become  almotit  extinguished;  while  their 
chemical  action  ou  the  parts  that  are  wa&ted  nnd  breaking  down 
oa  the  one  haud  promotes  a  demarcation  and  separation  of  the 
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gangrenous  from  the  still  hcaltliy  pulmonary  ttssuR,  on  the! 
other,  hy  dieinfertion,  or  by  altering  the  natiiire  of  the  decani- 
poaing  jirot-esees  at  work,  averts  the  dauffer  of  absorption  of 
ichoronH  infectivt>  substances  and  the  development  uf  ^neral 
ftepgii).  Ill  ihiF  ease  practice  hjis  been  in  iidvanee  of  theory,  or 
ruthor  the  theory  hns  been  evolved  in  seeking  an  explanation 
of  the  diacovered  fact^.     (V.  infra,  Pulmonary  Gangrene.) 

6.  Lastly,  when  the  predominant  influence  of  these  ^itimiilat- 
iag  remedies  ia  exercised  over  the  tit^sues  and  the  teriuiuatioud 
of  the  setuoi-y  nerves,  tliey  iriU  produce  a  certain  amount  of 
nervous  excitement  and  rouse  reflex  movements.     The  inhala- 
tion of  thp«e  remedies  has  therefore  Iiecn  tried  in  dixturbnncea 
of  iimervntion  and  more  especially  in  paresis  and  paralysiaof 
the  Uirtfitiftid  muscles,  of  a  hysterical   m-  rli'umatic  orijfin. 
The  efl<!ct  here  i«  of  a  twofuM  nature,  fir-l,  c-jiccijiJIy  in  rlicn- 
matic  cases,  from  the  augmented  flow  uf  lympli  resulting  fron 
thi;  rapidly  Jiiveloped  hypera'miii  and  the  conitcquent  incrcafei 
:tivity  in  tiieue-change,  uaimUy   aUo  of  much  importanc' 
(those  cancg  of  chloroais  or  hysterifl  in  which  the  lamyjrea 
"inusjWs  are  pak'  and  ill-umirit^hfd  ;  and  ewomllv,  uwiu^  to  Ih 
Btrength  of  the  refl-eic  movt^nieiils  Hsriled,  whereby  the  mu9ci< 
affected  are  roused  tii  powerful  conlractions. 

B.  Ajipliadian  of  disin/ectirig  and  anth^tie  mibetance 
In  the  following  caees: — 

1.   Destructive  Proce«WB  i»  the  Pharynx  and  Laryn 

^eially  when  tiloerati'.'Utt  have  been  establiEthed  and  liavc  Ii 
i  more  or  Ic^s  loss  of  tissue. 

Afl  theee  cniies,  especially  laryngeal  ulcerations,  are  usual 
complicated  with  more   or  less  diffused  bronchitis  or  chi-oi 
pneumonia    or    pulmonary    phthisis,   we  almoH    always    fi 
adhering  to  the  somewhat  raised,  uneven,  caUous  margins 
the  ulcere   some  of  the  exiwctonition  from  the  bmuchi  a 
caviticB,  containing  niuct>-puru]ent  or  purulent  debris,  )7C-rbi 
already  in  a  state  of  deeom]>ofiiti"n,  which  when  exposed  to 
air  BiitTers  further  deeora]Kisitinn,  chiefly  by  tlie  ndmisriion 
bacterial   j^erms.     The  immediate  result  of  this  is  always 
extension  of  the  hma  of  the  ulceration,  which,  from  com 
with  the  croiling  fluids,  assumes  a  maligniint  apiicarancc  . 
5oon  ehows  signts  of  rapid  loss  uf  subi^tance.     Uy  energetic  \ 
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mmt    of  the   ulcerations,  by  means  of  rlUinfccting  and 
«titia(*ptic  iDhalntionic,  we  mny  in  ino^t  casoft  limit  the  rapidly 
adnmcing    deitniclion    and   prumote   healing,   if  healing   bft 
pcHMible. 

2.  DipktJtrria.  —  The  method  of  applying  antiseplio 
rentediVa  locally  in  iliphtherin  ha-s  been  loog  emplnyedr  and, 
till  <(Uitc  rci'ently,  it  biu  been  repeatedly  r(H»mmead^d  nud 
aa«l  with  more  or  less  gaccesR.  The  contagium  which  develope* 
ia  the  moalii  of  the  {mtient,  eiipecially  when  it  reacheii  a  auit^ 
able  H}itf  such  aa  the  mucous  tnembnuie  senm!)  to  oflTtr,  eoii- 
linuea  to  propagnt<!  tJu>  disease,  and  therefore  rpnilers  n(*ce!i»m-y 
a  tliiinmgh  disinfection  of  this  cnvity,  to  enimre  in  the  Hrst 
pface  that  thediseaae  shall  luire  as  little  npportnnity  as  possible 
«f  farther  disseouiMtioa  by  infectiou,  but  secondly  and  chivdy 
bvaanK  the  disease  ■tpreads  through  th«  mouth  by  the  parasitic 
pnililmitiaas  of  the  micrococcus  Hiphthericus  itself,  nhicb  ia 
pi»niH<iT  to  this  affection.  lJLj»tIy,the  proliferations  of  this  fun- 
gn  and  theaceurauintion  of  fibrinous  exudttious  ret^ulting  from 
the  inflammatofyprocess  t«ud  todvvelojjfdeBtmctlvt'Ki-pticand 
pBtrMoent  prooesMs,  which  must  be  enmuntered  hy  an  ener- 
Ifetic  applimiioa  nfdi.'iinfectiQg  aud  anti^ptic  remedies. 

i.  Ftttid  or  Putrid  Bronchitis, — Ftetid  expectomtiin  occurs 
is  aimple  dilatation  of  the  bronclii,  and  sometimes  even  whea 
thtrt  t«  no  dilatation  at  all,  as  well  as  in  cases  of  cystiforia 
bfgoetxiectasir,  noce  the  secretion  of  the  bronchial  niueoug 
OKmlxaiie  is  liable  under  certain  circumstances  to  undergo 
patmfiMAive  changes.  According  to  Lebert  it  may  ari^e  under 
a  variety  of  conditions  priiiiury  uud  HcxMudary  ;  it  umy  hv  sco> 
4RitAl  nod  t«ut]H>nu-y  iu  ordinary  bronchitis  and  pneumonia, 
ar  Jt  tnajT  fona  the  only  diftcrcntial  cltaractcr  of  u  nperial  form 
ii  faraoolutis ;  or,  finally,  it  may  occur  as  a  complication  in 
bfooduMtaAa,  broitclt<>-)in<.'um«'iiin,  and  tuberculosis.  Act-ording 
the  obaernuioiis  vu  n^rord  ( Leydeu,  Kie^el,  and  others)  aiili- 
and  aotiputrMCi^nt  n-metliL-s  aet  tiiore  rapidly  :ind  mor«> 
ia  tlu!«e  cat'C.-ti  tbuii  the  more  Niimulaliug  aud  idter.itive 
>a,  aJlhoagh  thr*o  also*  in  the  manner  wc  have  already 
^■vibi'd.  will  rt'Ti-if«a  fftvonmblr-  influence  (Sk<i«l»l,  If  the 
•siBpCftcus  uf  di-i.-omi'oatioD  and  putrcfaoLion  have  to  a  great 
aol  (ii«a(>i>cvr(l,  thea  we  must  subititute  stimulutiiig.altenw 
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tive  inliaiations  of  oleum  terebinthinffi,  of  tw  or  of  haUamic 
(Substances,  so  lui  to  ezeit  a  atimulatlug  effect  upon  the  vessels 
und  the  glandular  appflratu*  of  the  mncoua  membrane ;  subse- 
fjUently  by  means  of  alkaline  and  snline  solutions  th«  bronchi 
tmigt  be  completely  fre«Mi  from  the  secretionit,  and  finally,  by 
Ttieaiii'  of  a^itriiigentH,  w«  musi  j^et  rid  of  the  UbL  changes 
■wUieli  the  broncrhitis  has  wrought  on  thr  mucous  membiane, 
viz,  swelling  and  softening  of  (he  tissue  and  other  hypeni^mic 
i4at!C». 

4.  BroncJiiecttmcE  and  Caviti^e. — The  cnnt^nts  of  bron- 
ehicclfifiie  and  ca\-itiee  are  also  prone  to  putrefactive  Ueccm- 
pouitian,  and  give  rise  tn  symptnmn  nnalogoUK  to  those  of  foftid 
bnjUL-)iil.i«.     Here  nlxo  the    indicu,tioii  for  the  appticfttion  ol 
miliputrwwent  and    antiseptic   remedies  is  as  clear  as  in  th« 
former  malady,  although  the  result  is  not  so  favourable,  for  w< 
viin  only  «xiject  to  arrest  the  putrefactive  processes  in  tbea* 
cavities,  and  to  avert  ^enerul    septic  infection  or  secondary 
pneumonia,  dangers  Tliich  these  processes  threaten.   A  counter 
indication,  whieh  would   make  the  prognosis  of  the  cnse  fii 
inofL'  grave,  vrould  be  the  danger  of  hfipmorrhsge,  which  migh 
call  for  the  subittitution  of  styptic  for  septic  remedies,  s}>eciall 
the  liquor  fern  perchloridi,  or  a  combiuation  of  antiseirtirs  wit 
fetric  chloride  might  he  employed. 

Again,  on  the  occurrence  of  empyemie  and  the  eommencir 
imtrefaction  of  the  contents  an  attempt  should  be  made  1 
meftos  of  disinfeeting  inhalations  at  least  to  get  rid  of  t) 
putrescent  masses  adhering  to  the  hrn.nchial  walls  and  tin 
dilatations  and  tn  diminish  as  much  as  possible  their  deEtructi 
aad  corrosive  action.  Tliis  jtlan  of  treatment,  together  wi 
keeping  up  the  strength  of  the  patient,  is  most  urgently  ini 
eatcd,  uiid  is,  fixrm  a  pathological  poiut  uf  view,  the  rai 
rational. 

5.  PuiiHonary  Gan'jrent. — Even  wltcn  shreds  of  pan 
chyma,  fragment*  of  destroyed  lung  tissue,  are  found  in  ' 
firtid  s]mtft,  and  thus  it  in  evid«ut  that  it  is  no  Iftiiger  a  east 
foetid  bruuchilis  only,  but  oue  of  giingri^ne  of  the  pulmoD 
]iarench_vma,  these  inhalations  nHIl  constitute  the  bent  meri 
of  treatment,  and  the  inhaled  substances  which  come  into  dii 
contact  with  the  diseased  part  will  exercise  a  diMufecting 
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fln<«c«  aiion  it.  For  reasons  ilready  given  thete  reniedio^  may 
htt  either  combined  with  or  substituted  for  the  tttimuliiting  alleni- 
Uvrs,  Bnd  we  need  not  be  afraid  ibnt  tlit^  itlimulaiiou  wliich 
tbey  exflrciBe  upuu  tbe  ijarcuclirnia  of  tin-  lungs  will  influence 
lajorifTOcly  the  rencti^c  inHumination  in  the  vicinity  of  the 
guifftmoui  focwi.  Murcovcr  autieeptic  inhalations,  if  they 
(an  be  borne  in  ^uSii-ivnt  L-unot-ntration  by  tho  putient,  will 
prodac*!  a  stimulating  and  reactive  effect,  and  tbuH  promote 
dcBiHTcmtion  and  se[i:\nitiun  of  the  gaiigrc uouit  ruaiui^s.  Lastly, 
it  I*  not  till  after  complete  se]Kirat.ion  ami  diitclmrge  of  thfi; 
pBgrenotu  masaes  that  we  sltuuld  i^ubetitutc  for  these,  in 
■■dcr  to  further  simulate  the  tissue,  the  aromatic  medicines 
«W^  exert  ■  gently  exciting  iuHuence  and  counteract  the 
«tf(auiv«  onell,  by  whicb  mi'^uis  also  we  avoid  tbe  unpleasant 
■■cU  and  iMMte  of  MTonger  antisepcie  media,  wlueh  are  objected 
la  br  Buuijr  patieots. 

fi-  Putmonartf  PhthUis. — Disinfertingantiveptic  treatment 
B  vx^ieuXXy  indicated  in  all  advanced  formH  of  phtbisiml  and 
lnhinilVwii  disesae  of  tbe  respiratory  organx.  Even  if  we 
decinw  cotnmiltiog  ourBeIve«  to  the  paniaitic  theory  tirrit  put 
iavmrd  by  KletM,  the  truth  of  which,  however,  i*  extremely 
|H)b>lili',  etill  tbe  myeotie  jiroce«»e«  whicb  arise  in  tbe  larynx, 
kraadii,  and  lungs,  in  these  diseases,  are  so  inevitable,  and 
gcBflSBlly  of  such  intensity,  that  they  now  have  the  strongest 
abim  oo  uur  attention.  In  the  treatjaeut  of  the  most  simple 
vatnd  «r  external  ulcer  we  eleiuts>*  them  with  the  most  mtu- 
cue  and  apfily  antiseptic  dreit^tngf',  while  in  this  frightful 
Um  wbolo  mrfiicc  of  the  re>;piratory  tract  is  covered 
vicb  tUeoBipoMd  sMTetions,  septic  pus  and  with  tniUinrds  of 
ive  bacteria,  whieh  may  exercise  uubindere<l  that  in- 
ovter  extensive  tracts  of  tbe  most  vital  orgauH  which  we 
br  CBraaatly  to  avert  firum  the  tlightesL  wound. 

A  part  of  our  tack  id  tbe  trpatmr>nt  of  pulmonan.-  phthisis 
b  to  dsodc  these  pnceMea,  aod  we  have  no  better  ineaus  of 
4s^y  tikis  than  the  energetic  use  of  disinfecting  and  antiseptic 
^nbada  by  means  of  tbe  iubalation  of  the  vajiours  uod  pul- 
wlulion*  of  theHc  ngents.  By  r(>ducing  tbefe  injurious 
ehall  always  be  able  to  confine  the  disease  itaelf, 
'aiher  th^  complex  palholugical  processes  of  wltich  it  eonsistji. 
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within  narrower  limit*,  and  to  Ip«sen  their  influence  upon  the 
(liHWiM.-d  cirgnnigm  as  much  as  pn^ssible,  even  though  we  have 
not  Lithcrto  Muccfedeii  in  assailing  the  ilieease  ilself  in  its 
isfienca  b/  iitij  kiud  uf  ibempeutic  treatment. 


MEDICINAL  KITBSTANCES, 

a,  Smiuuuix  axj*  AiiOiTivE  Kkusvik. 
1.  Tar  t^i'ix  iAquida.). 

Although  tar  was  employed  in  ancient  tirat-s  in  angina  fi" 
Archigenes,  its  local  appliwitioii  in  the  form  of  fiimignHous  in 
dieeases  of  llie  rtBpiratory  orgajis  was  firm  reooimut'iided  in  th< 
\mt  century  by  Ftiisb,  of  Phil:idHljihin,  who  wua  jicoidentiilly  let 
to  adopt   ibiB  mode   of   trenlim-iiit  by    oliscmiig  iLk  rt-coveri 
of  a  phthisical  patient  while  employed  in  tar  works.     It  was 
ho»(.'ver,  thrmigh  the  laljours  of  Crichton  thai  tJir  fntnigatioit 
obtained  general  acceptance.     After  Cricbton  observed,  on  th 
one  hand,  that  in  bis  own  case  the  va)>our  arising  from  boilin 
(ar,  whilp  it  ttisule  hia  eyes  smart,  rt'ndered  his  hrfjithiiig  nun 
nir>re  ea*y,  and,  on  the  other  hand,  that  men  who  were  nmstant 
employed  among  tai"  vapours  very  rarely  suffered  fi^om  phihiti 
anil  that  those  who  were  troubled  with  chronic  c^ugh  lost  it 
soon  ua  they  Look  up  any  occ'U]»atiou  couuwcted  with  the  vapoi 
of  tar,  he  tried  iiihnlationn  of  tor  as  a  remedy  in  diseases  of  1 
resiiii-atfiry  orjjans,  and  with  such  aocccfls  as  aoon  drew  gene 
attention  to  this  flystem  of  treatment. 

The  first  effect  of  breathing  tar  vapours  !b  a  troablesa 
headache  with  some  dyspnrpii  and  a  slight  aggnn-ntion  of  ' 
cough.     If  at  the  niime  time  there  is  suppression  of  expect< 
tion,  the  treatment  must  be  suspended,  lest  the  vapours  sho 
CiLUse  inflaramatnry  irrilAtion  of  the  bronchial  mucous  m 
brane :  if,  on  the  other  hand,  the  fsjtectomtion  incrcaue 
favourable  issue  moy  be  cxiw;t;tcd  with  gradual  decrease  of 
cougb)  of  the    <-xpect oration,  and  of  analogous   symptom 
pulmonary  phthisis.    Crichton  recommends  tar  inhalation 
the  first  stage  of  laryngeal  phthinis,  in  congestive  pulmo 
phthisis,  inflammation  of  the  lungs,  in  chronic  bronchitis, 
mure  e«iiecial]y  in  hronchorrhoea. 
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Vr>  nrc  now  nble  to  employ  Jnhfilntiong  of  *nr  in  two  way?, 
Hther  in  tbe  fcirm  of  rapnar,  as  i>rigina.lly  used  by  Kueh  and 
CVirhton.  or  in  the  form  of  tar  water  pulverised  by  an  aj)]ianitus 
{nr  iiic  |iuqM)se. 

(n)  The  following  is  the  most  simple  and  L-ffectiinl  mhnner 
of  etnployiDg  tar  fumigatjona : — 

Tttke  good  ship's  tar,  and,  by  the  addition  of  about  10  percent, 
of  carbonate  of  soda,  n^utraHse  the  lif^eou;  avid  contained  in  it, 
whieh  <m  evaporation  would  act  aD  an  irritant up«ni  tJie  broneIti:il 
muooiu  membrane  and  tli*.*  lungs.  It  is  liest  at  thecnriimpnce- 
ment  ti)  dilute  tJiis  tar  mixture  with  wuter,  so  tbut  we  may  at 
the  SKino  time  get  the  adviiuiagi!  of  llic  i>rnol!ifnt-  articin  of 
aqorooa  nipour  ou  thi*  |ArtM  affuctod.  I^ter  on,  if  the  patient 
bears  tbc  inhalations  well, and  no  indatnmatory  symptoms  appear, 
tbe  amount  of  water  may  be  gradually  K-duced,  and  at  the 
b»l  tht>  pure  lar  miilure,  treated  with  Boda,  may  \w  itned,  simply 
pnornl  on  to  a  fbit  dish  and  heated  to  boiling  ovpr  a  spirit  lump. 
The  VBpoum  are  evolved  in  the  vicinity  of  the  piitient  for  a 
ipHiter  of  an  hour  or  moru  at  a  time,  onoe  or  twice  a  day, 
aeconliog  to  the  pecutiarities  uf  Ihe  patient,  while  he  should 
renaain  all  day  in  a  room  impregnated  with  tnr  vnpouni.  .So 
loB^  aa  tbc  tar  remnins  fluid  whenever  it  is  heated,  it  may  be 
oanl  over  and  over  again,  but  as  soun  an  it  becomes  tough  and 
thirfc  it  oauct  be  renewed. 

Inhalation  of  tar  v.ipour!  may  al«o  be  simply  and  (-onveni- 
Mitly  carried  on  for  any  length  of  time  by  means  of  the 
■mficatod  TU(i>imtuf,  in  H']ii<:h  (Ase  1  to  6  drops  of  neutralitied 
Or.  acvarding  lo  the  tffect  de«red,  ore  dropjMid  on  cotton  wool 
■ad  iatnxltiCMl  into  the  rec-viver.  Tnr  ointment,  prc|«rcd  iu 
(be  propofii'm  iif  I  :  4.  may  abuj  be  Utvd  for  the  samr>  pur|Kiw, 
mtmred  in  nnaU  ijunntitiL's  on  t-oltun  wool  (Huu^mnnn).  The 
laiirnt  must  wear  the  taT-im(iregmittKl  ivspiralor  for  several 
in  the  tnamtng  and  afternoon,  iu  order  that  the  reMpimtor)- 
tarmbraoe  may  be  subuiitteil  fur  a  »itbciently  long 
to  the  actioo  of  thv  lar  \*n|)Ours, 
{h)  Tar  Waifr. —  Kor  the  liK-al  application  of  tnr  by  moans  of 
'  palvrriiiiiff  aftparaitts,  tar  water  is  mixed  in  dilti'reiit  per- 
LMBtwrr  |>r<ti"rt.)<in»  wHh  water  [  itolutiinis  of  S  to  10  or  dO 
'rest-*  ot  pure  ofBunal  tar>water,  may  be  pulverised  in  an 
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itpptoatus  and  inhaled.  This  is  at  present  the  simplest  &nd 
handiest  way  of  "^!>pl.viuK  tar,  if  the  action  of  water  seeius  desir- 
able at  the  name  time  for  i\w  dilution  of  putrid  iie(.>r«tiuti». 

According  to  the  observations  recorded  tar  and  tar  water 
eiert  partly  a  de8if<Mitiiig  action  on  the  niucoiui  membrane,  and 
diminisli  tlit-  M:cr«-tion,  and  act  partly  as  anti]mtresceDl»  in  t3ie 
caae  of  decern  posing,  excessively  fuitid  secretions,  and  Siegle 
terms  tar  water  an  antiseptic  yar  excellence, 

It^  use  is  therefore  indicated  in  nli  affectioofl  of  the  mucous 
membmnes  of  the  respiratory  organs,  attended  witli  augmented 
wsretionK,  which  are  exposed  to  deeoni position  ;  therefore  in 
bronchorrh(pa  and  bronchieetasia,  jmtrid  bronchitis,  pulmonary 
gangrene,  and  pulmonary  phthi^s,  in  tiie  stage  of  eoftening  as 
well  w  ID  the  pronely  eecretin^  cavities  which  succevd  this 

If  tbe  remedy  is  applied  in  gradually  iacreasiog  dc«es  the 
result  i?  a  n>diiction  of  the  hitherto  profuse  ttecretion^  witltout 
any  ditlieiilty  of  exp<>et oration  or  infininnuitory  irritation  and 
hteinoptyaiB  ;  at  tbe  same  time  the  processes  of  decomposilien 
are  arrested,  and  the  fn-tid  odour  disappears.  Waldenburg, 
with  whose  opinion  I  eiitircly  coincide,  ooniiidered  that  tlte 
Muall  doses  )irc»cribed  by  \-ariuui«  authors  were  insufficient  tu 
jiroduce  the  widespread  effect  aimed  ut. 
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2.  Oii  of  Turpeniin^  {Olewm  Tefebinihintx  Rf^if.') 

In  form  of  vapour  imd  suspended  in  wat«r  01  tn  O'S^  Z^O,  or  4-0  per  oait. 

Oil  of  turpentine  was  osed  in  very  remote  times  as  a  local 
remedy  in  pulmonary  afTecLions,  and  its  value  waa  attested  by 
tbe  wholesome  influence  which,  residence  in  pine  wooda  exer- 
ciBed  upon  eufferers  from  chest  complaint-e,  as  mentioned  even 
by  Pliny. 

It  is  well  known  tlmt  funiifpttions  with  pine  cones  and  ehips 
of  different  species  ot  fir  were  employed  by  the  ancieats  (Pliny, 
Antilliis),  but  also  in  modern  times  Billanlf  Copland,  and 
others  have  succeMfully  used  fumigations  derived  from  com- 
poimdsof  wax,  turpentine,  and  various  rc&ias  in  broni-hitis  and 
pulmonary  phthisis, 

Turpentiue  inhalations  attained  a  wide  celebrity  tliroiigh 
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SiuVcs,  vho  prcttcribcd  inunctions  with  a  linimeut  of  oil  of 
turpentine  and  acetic  acid  over  a  large  surfitcc  of  the  cbe^t  in 
tbe  case  of  pnticutti  suffering  from  bronchitis  niid  phthi>i)>i.  hy 
this  mode  nf  apphcaUuD  fimtly  aii  erythemattms  coudition  of 
the  dcin  waH  prtxliicf^I,  which  had  :i  revulsive  effect,  and  secondly 
the  atmoKjihen!  which  the  |>at.ii-»lii  lahided  wuh  pc-nimn^nlly 
filled  with  vajwurs  of  the  oil  of  turpi-ntine.  Snow  also  ob- 
served diminution  of  cough  and  expectorniion  in  phthisis  uudtr 
the  influL-ncii  of  inhalulioUB  of  oil  of  tiirpt-iitiuii. 

In  Germany  Skoda  greatly  popularised  tur]R!ntine  inhalit- 
tioDS,  and  dr«w  universal  ntt  cation  to  them  by  curing  a  case 
of  pulmonary  gnngrt^ut^  by  ttiis  method.  Hkodii  adminiiitertHl 
inhiilutioiii;  of  oil  of  lurpE^niiiie  with  a  Mudgu'tt  itp]HirHtu.s  or 
he  placed  the  palient  in  a  tub  in  which  was  plHced  at  the 
sntnc  lime  a  vessel  of  boiling  water  into  which  h  f»;w  trpoonfiils 
of  oil  of  turpentine  were  poured  ;  the  tub  mid  the  pntient  in  it 
were  then  covered  up  with  a  linen  cloth,  so  that  the  patient 
inhaled  uninterruptedly  the  air  saturated  with  vapours  of  oil  of 
turpentine  and  water, 

Another  method  which  he  wiggerts  is  more  convenient,  he. 
churning  the  atmo»iphiT(?  of  an  air-tif^ht  room  with  tiiieh  vapours, 
which  offert*  the  iidditioual  acivnntagft  that  the  patient  may 
KpeaA  not  only  a  short  time  but  whole  days  in  the  atmosphere, 
and  thus  continue  hia  occupation  without  the  smalleiit  incon- 
veoienoe.  Skoda  has  recommended  turpentine  inhalations  not 
only  in  pulmonary  gangrene,  but  also  in  laryngeal  and  tracheal 
eotnrrhir,  in  ptiralytic  aphonic,  and  even  in  pulmonary  phthisis. 
From  that  time  oil  of  tuqii-ntiuo  lia-i  been  employed  with 
fiivourable  result  in  all  eases  where  it  wait  indicated. 

The  admin  igt  rat  ion  of  vaponrK  of  oil  of  tnr[>entioe  U  con* 
ducted  eitJier  in  the  manner  advised  by  the  almve-mentioned 
authors,  or,  as  I  frequently  pre»crihe  it,  by  [K>unng  10  to  12  drops 
of  oil  of  Liurpentine  into  a  vessel  in  which  pure  wat«r  or  water 
tnated  with  aromatic  herbs  ie  heated  to  boiling  point,  and 
■MWfTT?g  the  vapours  thus  evolved  to  be  inhaled  by  means  of  a 
ftiDDel-shnped  pnRtf>board  contrivance*.  The  inhalations  must 
be  repeated  4  to(i  timeH  a  day,  and  prolonged  often  fur  6  to  10, 
1 5,  or  30  minutes  at  a  t  ime. 

If  a  few  drope  of  oil  of  turpentine  arc  introduced  into  water 
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aad  shaken  iijt  gevi-ml  ttmei!i,  «o  that  »  part  of  it  i¥iDaiiie  In 
aUBpensioii,  suoli  a  niixturc*  may  bt-  pulverised  by  ttie  piilv^ri- 
Mteur  and  used  as  an  inhalent.  Solutioua  of  other  siibslauces 
wliifli  liiivc  a  reci)lvi'nt  or  ostriugetit  iiitluenr«,  siicli  as  comuioa 
?iitt,  sal  ammoniac^  alum,  <&c.,  niay  also  be  combjucd  with  oil 
of  turpentine  in  these  suapenwons,  in  which  eJtse  the  conihjned 
effect  of  both  roinedies  is  experienced  bv  the  regpiralory  raucous 

ibrane  and  the  seeietiong  adhering  to  it. 

CuiitimiouM  iul^ialations  of  oil  of  turf^uLiue  are  best  carried 
out  hy  infuiis  of  the  niedicntL-d  ruapinitur,  wliiclit  after  10  to  12 
dro|Mi  of  oil  of  tuqientinc  on  <rottcu  wool  have  hireu  iotnKluced 
into  ita  receiver,  may  be  wi>ni  for  hours  during  the  day  or  the 
whole  niyht, 

lulmlutiuns  of  oil  of  turpentine  appear  to  act  as  fojlownj- — 

1.  They  dimiiiiKh  the  eatarrlml  disjioBitiou  of  the  laryngeal 
and  hronf-hial  iiuu^oUm  membrane  conseijueiit  ui>oii  clirouic 
catarrh,  finpliyst-ina,  and  attthnui,  and  at  the  same  time  nxrrciso 
a  favourjiblo  influence  upon  tht;  mfjirrhal  afFertionB  fhoni»>.lves. 

2.  They  diniinisli,  as  tar  prt^paratiuns  do,  the  excessive  se- 
cretion in  the  bronchi  in  cases  of  bronchon-htea  and  chronic 
bronchitis,  and  exert  a  utimiilating  infivienoe  upon  the  sensory 
nerves  of  the  rettpiratory  muonus  membmne^  which  on  tiie  one 
band  influence  the  secretory  netivity  of  the  glands,  and 

3.  On  the  other  stimulate  reflex  movements  (paralytii 
aphonia,  Sktxia)  ;  and  lastly 

4.  Tliey  exercise  a  marked  an ti putrescent  influence  ou  de 
compoaing  iiud  putrefying  secretions  and  destructive  processc 
in  the  bronchi,  in  bronchiectntic  cavities,  and  in  liqiiefnnj 
processes  and  gnngrene  of  the  putmonnry  tissue,  as  8kodn  fin 
deiiioiistmted. 

An  agency  analogous  to  tliat  of  oil  of  turpentine,  onl 
weaker,  is  exercised  by  oleum  piui  sylvestris.  oleum  pii 
jmmilioiii?,  oleum  juiiiperi  e  bacc.,  oli-um  eadiuum,  whi 
thoir  odour  is  niore  agreeable  and  i*  better  burne  by  mai 
patients.  The  doses  of  these  substances  are  higher  than  tbo 
of  oil  of  turpentine. 

Kiebf-r  lias  found  the  iufusum  turionmn  pini  (SU-O  to  h 
filtration)  to  he  efficient  in  a  case  of  irritative  cough  attend 
with  abundant  »ccreLion,  while  WistinghauRsD  udmiuixtei 
inhalations  of  cxtnictiim  tiirionum  pini. 


BidaaniM— Bahamum  Perui'iatiuTnt  BaUama/tn 
TolutaHum,  BaUamum  CopaiiKB, 

Bailmtu  act  in  the  xame  manner  a«  oil  or  turpentine  and 
pini  (Kdliler)  on  tbe  rcspiralory  raiioous  mombrane ;  vhen 
%-iipours  eitliifr  in  iUb  foriu  uf  fuiiiigiitiuux  or  miitHl  wttL 
nttfT,  are  inlialed,  thvy  diiniiiisli  gecretion,  i>rouiote  expectora- 
licHi,  and  arc  (u  some  cxt^-'nt  Jisinf<L-ctant. 

In  atitiquitr  aad  in  tliu  iMiddlc  Agr*  ftimigitfinns  of  galba- 

num^unmooiacum,  myrrhs?,  benzoic,  &c.,  were  rery  rou<>h  n^cd 

m  djw-ttses  of  (he  respiratory  organs,  especially  in  bronchorrhrpie 

o'>iiditioas,  as  in  phltiiri^  bucau^e  tliL'y  fonKiderahlr  diminiithed 

the  amouiit  of  #ecr«tton  from  the  bronchi&l  mucous  m^iobrane. 

'  TVio*  Billanl  us«k1  a  rumigatiou  of  a  mixture  of  yt^Ilow  wax  and 

^re»in.      M.  ^lou  einplovt-d  the  biilsams  in  combination  with 

•qiu>oac  Tnpour;  be  usci)  thv  tinrtur*^  of  lK>n3!oin  or  bcilsim  of 

,  Tolu  with  the  Btcnro  of  hot  v&tct  or  an  iufueioo  of  arouhtio 

b«rb«,  and  so  fanned  emollient  balifsmic  inhalations. 

Xovsdays  the  balsamic  remedieB  are  almost  .wholly  super- 
ceded by  ethereal  oils.  Quite  recently  M.  Schmidt  haR  returned 
to  th<*  u*e  of  inhalntiom  of  vapours  of  Tolu  and  copaira  bjilNim 
oombiiu'd  vitJi  aqaeou9  vapour*  in  phthiiiral  ulcerations  of  the 
Urynx  and  of  the  trachen,  and  has  derived  good  results  from 
tlwm. 

The  active  t.'onstituent  of  these  balsam;  seems  to  him  to  be 
i,  but  his  patients  could  not  endure  inlialfttinns  of 
'  at^id  «itli  aqueous  vapours-  For  bfdsamie  Jnhnla- 
tioful^famidt  ui>e«  lOtolSdrnpsofamixtureofbnlFnmofPeru, 
i)t^  vHh  fpirits  of  wine  in  the  ]Mt>portion  of  2  :  1,  which  is 
added  to  half  a  litre  of  camomile  tea,  and  is  kci*  boiling  by  » 
tpiril  lamp.  Some  chloroform  may  be  added  in  «i»tii  of  violent 
initattrc  cotigli.  Tin-  vajwur?  can  Iw  jnlml)-^!  thmiigh  a  conical 
tril  nf  pa]>er  J  of  a  jtud  long,  the  larger  lower  end  covering  the 
vesiel  and  the  oppD<)ite  end  having  an  opening  large  enough 
la  admit  the  inoulb.  The  jnlieut  inhales  3  to  4  limes  a  day  for 
5  l«  15  roinut«*B  at  a  time. 

An  aqueooK  infiirion  of  balsam  of  Peru  may  also  he  prepared, 
lad  tohaled  thron^i  a  steam  fpray-producer.   j  grms.  of  bnlaatn 
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are  mixed  with  200  grm«.  of  boiling  water  aud  left  to  etard  half 
flu  liour,  shaking  frtH[uentlj  ;  iu  this  way  a  watery  Bolutlou  of 
beniEoic  acid  is  obtaJned. 

The  mixtum  wlit'so-balaiinicn  r.  balaamum  vitu;  Huffmanni 
was  composed  of  three  purts  balsomum  Peruviamiin,  one  part 
oleum  Invnndula',  caryophyllorum,  cinnnmomj,  cassia,  thymii 
citri,  maridis,  flomiu  aunintii  to  i-10  parts  of  epirit,  aud  was 
given  in  combinatiun  with  «]iiritfi  of  wine  or  a  soluliou  of  guui, 
0-2  to  5-0  per  cent.,  in  emphysema  and  aKthiiia.  Tlieir  action  on 
the  mucous  membrane  ami  its  secret  ion,  as  well  ns  the  indicatieoa 
for  their  uae,  are  the  siinie  as  in  the  cHse  of  tar,  oil  of  turjK-n- 
tinc,  phenol,  and  the  other  alterative  and  antiseptic  remedies. 

Liietly,  it  is  possible  to  apply  balsams  in  the  foitn  of  pul- 
verised fluid  if  they  arc  mixed  with  a  thin  Kolutiou  of  gum, 
2  to  5  per  cent,  of  bal»iuni,  with  half  as  tnueh  gam  arabie,  iu  bron- 
ehorrhieic  couditjous  and  for  tlie  disiiifeetion  of  aecretionA,  Still 
for  both  puriJoseM  they  are  inferior  to  the  vajKiurs  already 
inentioued,  if  it  were  only  on  necount  of  their  form. 


b.   AXTIKEPTIC  ADS   AsnPTTllEftCEST   REMKblGS. 

1.  VhloTxne  {Chlor».m,), 

The  use  of  ehlorine  for  inbalationti  in  pulmonary  phthieis 
was  fii-at  suggested  by  Cannal,  in  the  year  1818,  in  a  m^moire 
prcw-nted  to  tht  Academy  of  Medicine  in  Paris,  in  which  lie 
advocated  inlialatious  of  chlorine  ae  a  remedy  for  diueawes  of 
the  re8|jirator)'  organs,  and  in  particular  for  pulmonary  pbthisi*, 
founding  his  theory  on  thp  fact  that  phtbii^ieal  subjects'  found 
relief  during  their  employnient  in  bleaching  facloiies,  in  which, 
chlorine  vapours  aeeuniulatc. 

Here  again  we  have  a  series  of  authors  who  lay  claim  to 
fitarlliug  euecet«e8  in  treating  phthi&is  with  chlorine.  But 
later  olwervatioas  (Kayl,  Little,  Morton),  and  ccpecially  Toul- 
nooucho'fi  experiineats  with  the  inhalation  of  chlorine,  fumiehed 
contradictor)'  rcBulls  aud  proved  the  delusive  fharaeter  of  the 
former  observationw.  Touluiouche  never  succeeded  iu  eflfectin^ 
a  cure  in  pronounced  pulmonary  phthisis;  altliuugb  in  almost 
all  ca«es  a  teoiporarj;  improvement  uu^fbt   be  traced  to  tlii 
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diloniie  inlialatioDg,  cxp^sitorntioD  was  facilitate,  tb«  excrctioit 
became  more  luitura], and  the  ap])etitewa«  iraprovei).  Patiento 
oould  noi  ioag  9U]>iMrt  this  treatment,  for  it  vet  up  a  burning 
•eiuatioD  in  the  larynx  and  a  fccUng  of  dryness  in  the  cheat 
KUftnded  with  cuugh,  nod  they  succ-umbed  to  the  coinptaint 
in  a  longer  or  shorter  time.  On  the  other  hand  Toulmouc-he 
obtained  more  saliefiictory  results  from  the  application  of 
ciilorifie  mpoiirs  in  acut*^  and  ehmnit-  lm)nehinL  <n(arrh8,  and 
ftcooniing  to  a  tahutalinn  of  1<1 1  ciuieK  of  acute  bronchial  eaturrh 
the  gnrst  majority  were  cured  in  5  to  6  days,  the  uiinority  in 
II  to  I'S  dayis  while  in  Gj  case?  of  chronic  catarrh,  17  of  which 
were  double-sided  and  4  compliaited  witli  eiiiphyacina,  recovery 
ooeunvd  in  16  to  30  day«,  irilh  two-thirds  of  the  pttticnts  in  25 
lA  37  dAVA. 

Toulmouche  employed  for  bis  inhalations  a  %tde-Deckcd 
iiilo  which,  by  means  of  ti  doubly-pyrfonited  cork,  two 
tubes  were  introduced  at  ditfvrcuL  depths.  Tlie  one, 
which  opened  below  the  Murface  of  the  fluid  contained  in  the 
&»k,  srr\-i^  for  the  paMn^  of  the  air  ;  the  other,  which  ter- 
vbiBted  a  little  below  the  cork,  wiis  fltteil  with  a  muulh- 
pMea*  nutnble  for  the  inhalation  of  the  va^iotu-d  generated  in 
tfa*  Aa^k.  The  flask  itself  was  one-quarter  Blled  with  hot 
««Ccr,  to  which  at  firtit  10  drops  of  chlorine  water  were  added, 
aoi  then  gfRdunlly  inrrea-ted  up  to  30  and  40  drops ;  the 
patjeots  inhaled  6  tinier  a  rbiy  frcun  10  to  IS  minutes  ut  a  iiine. 
9toke«  was  the  Dio«t  decided  i>ijp«ment  of  the  treatment  of 
pfaKbud*  with  chlorine  inhalations,  and  repeatedly  stnten  that  be 
witaeaied  aoy  but  mischtevoun  nrsulls  fmm  them  in  this 
t  frob  aytnptoms  of  irritJitiou  in  the  lungH,  [uiin  in  the 
«de,  opprrnion  at  the  chest,  sudden  toss  of  aj^tite,  diarrhoea, 
twl  aopor  were  frequently  the  immediate  results  of  thi»  trcat- 
■Mllt.  Od  th>^  other  luinil,  Stokes  has  recorded  a  cane  of  gao- 
pene  at  the  lut>g  in  which  rapid  imprnvement  Followed  close 
■fo  If  iniinlationi^  the  ftptid  odour  diwippeared  within 

t»>>  '  '   ilays  returned  while  the  chlorine  trealnient  was 

i  aoneoded.  but  waa  completely  removed  by  its  renewed  ajiplicn- 
LouisV   later  ■■'  -n-i  in  more  that  fifty  cosas  of 

flitUrii fully coiwidi-  .^  cunol unions;  in  not  one ringle 

did  he  vJtD««s  a  successful  result  from  this  treatment. 
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3Iad(lock  alone  thought  hi-  bad  found  iti  cbluriiie  a  signal 
reme(]j  fur  jihtliitiig,  hut  bit;  titatf  meats  met  with  no  confirma- 
tion from  any  ijuajt*?r. 

N'owadavs  chiorinc,  and  esiTtH;iallv  clilorine  water,  whidi  i;* 
an  energetic  itntascjjtic  and  hii«  Imjcu  rcjH-nteOly  tried  in  putrid 
bronchiti&,iB  never  u&vd  for  ichalationx,  since  its  influence  ujioq 
the  respiratory  organs  Is  too  irritating ;  perhaps,  however,  it 
might  be  employed  iu  a  highly  dilute  fomi  in  bronchial  affec- 
tions ;  in  puhnonnry  ^ngrcne  its  irritant  properties  are  much 
more  to  be  feared  (Wnldmibnrg).  Since,  in  idl  indications 
xuggesting  treatment  with  chlorine  inhalations,  there  is  no 
difficulty  iu  ^ubslituliiig  not  only  mote  barmleittt,  but  infinitely 
more  cfi'ccttwl  and  thurouglily  testeil  remedies,  we  may  for  the 
prKi*ent  dispense  with  its  use  niLogethttr,  and  employ  in  itd 
lite&d  oil  of  turpentine,  carbolic  acid,  &.c. 

2.  Bromine  (Bromum), 

The  action  of  bromine  on  the  animal  tissucB  and  on  organic 
compounds  generally  depend:^,  like  that  of  chlorine,  on  in 
strong  (ifiinity  fur  hy<lrogcn,  wliicli  it  al)8tni(!tH  from  its  organic 
molecules  and  uniti'S  with,  forming  hydrohromit-  acid,  iu  vrhich 
proceste'  the  structure  of  the  original  molecule  i»  destroyed, 
.\ccording  to  an  ob&ervatiou  of  Gli3wt>r  bromine  appears  also 
cnitablo  (if  ehemiual  combination  with  the  al1iumini>teR. 

As  bromine  evaporates  at  ordinary  temperature  it  has  beer 
lately  made  use  of  in  inhalatory  theraj)eutics,  especially  as  ai 
antiseptic.  A  sponge  is  saturated  with  a  0'2  per  cent,  aulutiuu  o 
bromine  and  biximide  of  potat^sium,  placed  in  a  cone  of  fttmo) 
pasteboard  and  held  over  the  mouth  and  no»c  wf  the  jKitieii 
ae  in  chloroforming.  The  inhalntious  should  hwt  fi\'e  to  te 
minutes  and  he  re|ieated  hourly  and  hulf-hourly. 

The  action  of  bromine  was  tried   in  diphtheria  and  crou) 
and,  according  to  some  reports,  it  exercised  a  specific  inflnem 
on  these  diseaaea,  but  these  obiervations  have  not  as  yi-t  liei 
fully  confirmed.     It  exerts  an  inHainmat»ry  and  corrosive  i 
Hucncu  u^tou  the  epidermis  and  the  niiicrxif  nienibmne,  and  i 
cautiouji  inhalations  may  lead  to  pharyngo-laryngitis,  traeheit 
and  bronchitis,  uii  woU  as  to  »paum  of  the  glottis. 
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3.  Borncic  Acid  (Aeidurti  Bindcum). 
tn  30  to  I'OperccDt  iiolutiaDx. 

Bomcic  acid  ucti  in  the  same  manner  as  ciirboHc  and 
mliejrlie  uciil.  ns  will  be-  mi-ntionerl  Tartlier  on.  and  is  more 
or  less  ii-nltiablo  in  niraoat  all  cases  in  which  they  are  eMi|)]iivi-d. 

It  has  been  rccoiumcnded  in  vnnotu  (junrtors  as  almctst  n 
spwrific  in  diphtheria,  but  I  have  convineed  myself  thnt  it  is 
not  mure  {'ffectiul  thnii  the  other  ncidm  jii^t  named. 

It  appeurd  to  be  indicated  in  sirailar  processes  as  these 
prepnratiouH,  as  lu  ukerative  W^xgitis,  piilrirl  bronchilis,  and 
bronchorrh(Fa,  bron*:hiei!tasia,  and  ijulmouary  phthisis.  The 
strength  of  the  solutions  is  giwa  abuvt.-. 

4.  PoUtsaium  Perma-nffatiate,  Crystaififtd  Permanganate 
of  i*o(fl»A. 

InO-l  to  0-2, 0'5,  or  10  per  c«iit.  wilutiona. 

]*otABaiim  permanf^nale  is  an  ext'*ediiigl_v  j)ow»?rful  rtxidis- 
ing  ag*tnt,  and  hy  giving  up  juirt  of  its  oxygen  deatroys  most 
urganic  botli?s,  pnsfiing  itself  into  u  znanganese  monoxide  salt. 

In  strong  solutions  it  has  an  inflammatory  furtion  on  the 
mucous  membrane,  causing  Ir'ng-continiird  burning  {min  ;  tttill 
niure  bighly  coocentrated  it  exerts  a  coirofive  influence. 

yertnentative  and  putrefactive  procesaea  are  arreatert  by  it, 
partly  by  it«  deatnif-tive  autian  on  the  orgiinic  fermonts  and 
putrefactive  fimgi,  and  jartly  by  destroying  the  piitrefying 
compounds ;  in  gangrenous,  irhonma  ulceration  it  not  only  arrests 
the  destructive  proresses  and  nvta  as  a  deodoriser,  but  it  alaa 
•ctfl  »»  a  etiranlant  upon  the  fl(K>r  of  the  ulcers,  improves  their 
Aspect,  and  promotes  healing.  In  its  antiseptic  and  unti|)utrtv 
stent  influence  it  stands  next  to  carbolic  acid,  as  a  disinfcL-tant 
next  to  chlorine. 

Putaittiinm  permanganate  lias  been  used  in  diphtheria,  in 
ipbthons  procenseH,  in  fretld  breath,  in  jthar^-nge^il  and  lii- 
tyi^nil  ulrers  with  oflbnsive  secretion,  in  pntrid  hrum-hitis 
and  pulmonary  gnngrone^  and  lastly  in  whooping  cough.     An 
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unptentinnt  sRiionclary  rfFi-ct  of  (he  subetAnoe  is  tliat  whan 
used  for  a,  long  time  it  pnxluccti  brown  diecoloraljon  in  all 
objects  that  come  into  contnct  with  it,  os  the  epidermis,  the 
mucous  moDibraQc,  and  the  teeth  ;  coQ8cqu(>Qtly  in  mont  cases 
othi^r  rvm^dies  which  have  a  similar  effect  should  be  uned  in 
preft-reuce. 

fi.  Bentol,  Bemene  {Bensinum), 

Denzol  is  the  hjrdro-carbon  from  which  the  whole  gi-oup  of 
aromatic  compounds  ore  derived.  It  ia  obtained  by  igniting 
Viirious  on^nic  bodies  to  red  hcnt.  It  is  a  eolourleaa  liquid, 
boiling  at  80°  to  82°  C,  oryt^tal lining  at  0%  rtfraeting  light 
jHtwerfully,  highly  inflammable,  aoluble  in  alcohol  and  ether, 
in»olnhle  in  ■water. 

What  cnnHtitutes  i(«  medicinfil  value  nnd  makes  it  suitable 
for  inhnlii.ti»n  in  its  antifcrmcatativti  und  antiparaHitiu  action 
(Hegnal,  Milne-Edwardg,  Naunyn). 

A  few  dtups  of  beiiaoiu  were  sufficient  to  arreat  fermentiitioQ 
in  a  1  per  cent,  ealutiou  of  dt-xtrose,  ia  which  yeast  fimgi  had 
been  sown,  whilts  the  fungi  iheiuiti-lveM  uiider  thp  inflnence  of 
the  benzoin  shmellt'd  up  and  wltl-  rt-duced  to  a  granuhir  iiiiiss, 
and  after  twenty-four  hours  tliu  solution  contained  the  same 
amount  of  suci-hiirine  content*.  According  to  the  iuvcsligation! 
of  Soow,  Simoon,  and  Nunnetey,  benzol  has  aha  un  aiiR'iitheti< 
influence,  by  which  it  arretits  reflex  movements.  Inhaled  ir 
large  quantity  it  provoltes  mnsoular  tremoi-s  and  coDVulAiona 
noiHi>H  in  the  hi'-jid,  and  ultimately  insensibility. 

InhalationK  of  benxol  have  been  administered  in  abnurmi] 
di-stnifiivc  i-hangeH  of  the  secretions  in  caffirrhal  afl'cctions  c 
tliK  broiirhiiil  inncous  membrane,  in  bronchuniitt-a,  putrid  bror 
cbiti«,  and  pulmonary  phthisis,  in  which  its  aiiti-fennentativ 
and  germicide  properties  are  of  value.  It  has  aUo  Iwcu  recon 
mended  in  whooping  cough,  on  account  of  ite  ana-^thetic  an 
tntispasmodic  inHuence,  and  has  been  applied  with  more  > 
lean  success  in  the  different  stages  of  that  complaint. 

The  mode  of  application  of  benzol  is  simple,  ou  account 
it*  ready  volatility  ;  it  may  either  be  placed  in  open  dishes 
^e  eick  room  in  the  vicinity  of  Mic  patient,  or  from  20  to  i 
4l0p8  to  a  tcBdpoonful  may  be  dropped  on  a  large  Qacnel. 
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linen  cloth  several  timet  a  liajjanii  wrapped  roiind  tlin  pntient. 
The  inedicBted  resjiimtor  maybe  very  conveniently  employed 
for  benzol  inhalations,  by  dropping  the  benzol  on  spnnge  or 
cotton  wool  in  the  receiver.  By  this  niethod  a  iiioiv  euergetic 
and  more  continuous  effect  is  obtained  than  by  auy  other. 


6.  Creosote,  Creosote  Water  {Creoeotum ,  Aqua  Oreosoti). 

The  action  of  creosote  is  in  every  respect  unalogoiw  to  thnt 
of  carbolic  acid,  to  which  it  is  quite  equal  in  iinti-putrefactive 
properties.  But,  as  ite  composition  ie  nnoertaiu,  and  m  it  in 
therefore  more  difficult  to  estimator  its  efftrrf  mid  its  doses,  it  in 
better  to  Bubstitul*  carbolic  acid  for  creosote  in  cusca  in  which 
the  latter  is  indicu1«d. 

Keicheobacb  rocommendcd  the  inhnlntion    of  creosote  in 

pulmonary  phthisis,  tind   .M;»rtin  Siilon  and  Migucf  found  that 

under   the    iulluence   of  creosote    inhftliitions   the  cuu^h  was 

leF«ened.    expectoratiim    fadlituted    and    alteifil,   t!ie    watery 

sputA  becnining  thicker  and  exchanging  their  purulent,  num- 

mtilBT  character  for  that  of  a  liomo^'eneous,  ropy,  frothy,  mucus. 

Junod  ordered  r  small  gliiHS  filled  with  creo.wte  to  l>e  placed  by 

the  bedside  of  the  patient,  wliii-h  was  to  be  uncovered  from 

time  to  time,  or  else  &  fev  Atops  dropped  on  a  piece  of  linen 

and  allowed  to  ev.iporate  in  the  vicinity  of  the  jiatient.     Kbers 

iDodiliod   the   procedure    in    this    manner  -  he  filled  a  smidl, 

vide-mouthed  phial,  holding  about  ten  grammes,  and  closely 

filt«d  with  a  glas*  stopper,  three  |)ar1«  full  with  louse  (cotton 

vixkl,  upon  which   ten  drops  of  creosote  were  (b-opped;  and 

after  S4  to  48  hours  four  to  six  drops  more.     The  apei-tun-  of 

the  open  phiid  wa»  introduced  into  t)iR  mi>uth  of  the  juitirnt, 

who  iuhulcd  the  crt.-osi>te  vapoura  rejicatedly  and  aa  deeply  as 

possible.     In  order  to  lessen  the  irritant  action  of  the  ci-eosote 

vaponrf,    Kbers    in    nomo    cases    i\dd(»d    four  to    five  drops  of 

nilpliurio  vthbT  to  the  creosote,  or  caused  the  creosote  vapours 

to  he  Intialed  together  with  the  ateam  of  hot  water. 

Cr^roaote  water  contains  three  pnrts  of  creosote  to  400  iiartu 

of  vatiT,  and  is  generally  inhaled  undiluted   by  meund  of  the 

•pnj.producer.    Hchiiller  tried  inhalntious  of  i-rt^note  wutcr  in 

anilicnlly  produced  tui)<^rculosiB  and  in  tuberculous  influmiDa- 
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tioii!t,anrl  obtained  a  retrojjreBsion  of  theoe  proresses.     Fiirth** 
observBtioriB  nre  wanting. 

For  pemianent  inhalations  through  tlie  medium  of  the 
respirator  inhaler  creosote,  as  pure  ae  possible,  is  timpped  on 
spongtf  oreottoQ  wool  and  is  a  valuable  Antiseptic  and  disinfect- 
ant ill  rasfs  uf  putrid  bnJiioIiilii*  and  [)htlii(!is,  in  whitli  there 
is  n  tendency'  to  bu.'mc>ptyste  (CurAchmunii). 

7.  Benzoic  Acid  {Acidjitn  Beuzoiciim). 

The  va])our*i  evolved  from  henr/iin  resin  and  benzoic  acid, 
itii  active  coimlitiieTit,  possess  a  locally  stiinnlating  and  exciting 
influence,  portly  deiieudent  on  the  empyreiimatic  eub»t«nceB 
adhering  to  them  in  consequent-e  of  their  mode  of  preparation. 
When  iixed  a.<  inhalations,  they  also  ihcilitnto  expert  oration, 
diminttr;h  and  ameliomie  sworetion,  and  put  a  check  to  the 
fermentative  and  putrefactive  proceKses  at  wnrk  in  thebrniicliiat 
secretions. 

Un  the  whole  benzoic  acid  has  been  hitherto  but  little  user 
in  diseases  of  the  respiratory  orpana.  Mori1«  Schmidt,  wh< 
tried  it  in  laryngeal  iind  pulmoiuiry  phthiiiiii,  fnnml  the  irritiin 
effect  too  violent,  and  therefore  preferred  the  vapours  of  Peru 
vian  and  copaiva  bait^am  when  the  indications  wen?  eimilar. 

Inhalations  of  benztiic  acid  nre  indicated  in  all  diseases! 
the  respimtory  organs  attended  with  the  development  of  Punj 
and  the  deeompoBititm  to  wUieh  they  give  rise,  ns  chron 
bronchial  cBtiirriu  hroneliarrha-a,  hrrvnchiectasta,  putrid  broi 
chitis,  phthiaifi,  and  pulmrtnary  gangrene. 

Benzoin  resin  and  beuzisic  acid  are  administered  in  the  for 
of  fumigations,  fumigating  pastiU,  fumigatory  pupcrs,  cigf 
ettes,  or  in  combination  with  the  gtcam  of  hot  water  and  i\ 
of  infusions  of  iiromatic  hfrhs.  Kor  the  latt  mode  of  a|»pli4 
tioii  the  flores  benzoe.*  and  the  tincliirn  lK!ii7oiett  may  be  use 

Tlie  composition  of  Jtoumier's  fumigating  pastils  is  as  ( 
lows;    carbon,  vegetah.   0-5,   benzoeH    0*25,   ind.  ()*1.   bals, 
Tohi  l>fl.5,  nntr.  nitric.  0-1  (0-25  of  benzoin  resin  contains  ab 
0*04  to  0-05  boDEoic  ncid.  \ 

Vix  uses  benzoic  ncid  for  inhalations  in  aqueouf)  soliitioll 
1  to  5  per  cent,  of  the  officinal  benzoic  acid.     The  soLuUq 
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heated  lo  boiliog  in  a  duiUiblL-  vessel  over  a  epirit  Inm]),  and  tlie 
vapoun  given  off  are  inhaled  by  the  jiatieDt  direct  from  thti 
veweL  For  greater  conveEicnee  tlii^  vaj^iir  may  he  conveyed 
throngh  a  loffldcn  or  past'iboard  funnel,  eluding  the  vessel  like  a 
lid.  it  iff  also  iidvisablL-  to  use  a  tatD|)  urith  a  movable  wiek,  like 
a  Berzeliud  lamp,  su  a<t  to  i-e^uUte  tbt'  briskness  of  the  boiling 
according  to  need.  <»r  tlie  Mulutiuii  of  benzoic  acid  may  be  »i>- 
plied  by  meatiH  of  ii  stwim  imlvt-nMiig  a]i]i;iratms,  by  iutroduciiig 
it  iiito  the  Iwiler,  while  the  liltl(--]ihiiil  atta*;hc(l  tu  Lht' apparatus 
is  eitliftf  filled  with  ordinary  water  or  n  mineral  water,  or  a 
tiiedic&t«d  solution  of  beuzoate  of  sodu,  of  common  i^alt,  &<:. ; 
this  i^  pitiverised  hy  the  uqueoua  and  benzoic  vsijiours  proceed- 
ing frum  the  Ixtiler. 

A  very  marked  antijinrasitic  netioD  has  been  obsiervediu  the 
ft    fodtam  comjKiuiid  of  benzoic  acid. 

^^K  Bttisoate  of  Soila  {Satrum  Bcnsoicum). 

^^^  l^'V-v^  ,,„j  Buchholz  stale  that  this  ealt  prevents  the  de- 
P  Ti'i  .  .f  putrefactive  fungi  even  in  dilutions  of  1  :  2(KHI. 
Onfamn  tested  benzoate  of  aoda  in  the  proportion  of  1  :  lOOtt  of 
the  Wfight  of  the  body  iu  inoeiilation  ex]ienuiGntH  with  di]>h- 
tberiiic  ftiRg!  in  the  t-ornea  of  rabbitw,  and  found  that  it  pre- 
*«nt«l  the  devi'lopincnt  of  a  diphtheritic  kerutitia,  Hcliiillfr 
alto  found  that  it  j  iulministnttioii  in  piirt  by  iDhiiUtion  in  the 
iame  jrroportioni'  to  rabbitH  und  guiueu  pigs  wlio  werf  the 
mbjects  of  artificial  tuberculosis  and  artificial  ttiberculoua 
artJiritis  was  attended  by  a  complete  healing  of  these  proceceea 
in  the  lungs  and  joints. 

On  tbv  strtfngth  of  these  experiments  benzoate  of  soda  has 
been  nince  employed  in  large  doses  internally  as  well  ait  by 
tobolatjon  in  di]»htheria  and  other  infecliou?;  diseases,  smne- 
Uiocs  vitb  puaitivu,  «i>int;timu«  with  Degative  results.  I  can- 
Mt  myeelf  attribute  to  this  remedy  applied  as  an  inhalent  any 
wry  nuirked  agency  in  diphthorin;  it  is  decidedly  inferior  to 
earboUc  acid,  and  may  be  regarded  n«  of  about  the  same  value 
u  Bklicylie  aeid,  thymol,  luiik  tiimiliir  luvdieiual  subgtancei*. 

This  remedy  olrtained  a  rajjid   but   n iifurt unul fly  transient 
cetchrily  through  Rokilansky.  whu,  sti]>])ort(^  by  Schiiller's  es- 
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jierimcnts,  applied  iiilialiitioan  uf  hcnzoutc  of  kxIh,  nlso  in  the 
Iirf^rlion  of  1  ;  ItHlO  of  tlit-  \yv\y  wdght  of  thu  ]>ati<>i]l.  in 
ptiliiKiDEirj  phthisis  aud  tuberculosis,  aod  stated  that  be  had  by 
this  meim8  cured  thie  disease.  Later  invesligutiunn  by  various 
iihtiervere.  us  well  as  innru  iiX-'fut  oneB  of  liis  own,  soon  proved 
lliH  falliicy  <tf  lliH-te  aAitt^rlions  (v.  infra,  Tubwculmdn).  Ak  l.hi»s 
remedy  can  be  borne  exceedingly  well  even  in  very  large 
i]unntitie.s,and  1.000  to  1,200  g-raiuines  of  a  five  percent,  nulii- 
riou  may  be  iiihiiled  withtnit  <iiiy  traee  of  a  deleterious  iuflut.MK-e 
u|Km  the  lungs,  it  is  distinctly  indicated  wherever  u  large 
amount  of  disinfecting  fluid  is  needed  for  the  irrigatirtn,  puriti- 
cntion,  and  impregnation  of  extensive  anriiice*  of  tbe  muons 
membrane,  uleerative  cavities,  dilatations  and  tracts  of  ])ti1- 
monjiry  tissut*  DtlierwisL'  diewised,  loaded  with  puruleni  sei-re- 
tions,  and  in  wliicli  tlit;  inllamnmlury  produL-ts  are  nudcTgoing 
deoompo»ition  nnd  putrefaction,  »iich  as  variouK  forms  of 
bronrliitis,  es|>p("inny  initnd  Immcliitis,  bronchorrlin'a,  laryngeal 
and  pului-Mifury  phlhi'^is  in  different  stages,  nnd  to  some  extent 
in  piilinonarj*  gangrene. 

Tlie  (Strength  of  tlitf  solution  here  udvi!«able>  ftr  inhalation 
Qsimlly  anmuntii  tn  from  .-j  to  10  jier  cent,  and  the  cjuantity 
to  200  or  COO  grammes.  Fur  ihe  flim-oiigh  ekansing  and 
disinfei'tion  of  the  diseased  part*,  however,  1.000  grammes  awj 
even  more  may  be  required. 

8.  Phenol,  Carbolic  AcidiAclduTii  Carlioli^cum 

CtystatUmtum.) 

Ai]U<>aii»  KiiuliLHie  of  IV.'i  bt  50  pM  cent, 
Fifpntn  of  hijfktr  per  cmt.  miHlionn  ami  of  fiure  crytlnlihed  carbolit  lu^jt. 

'i'he  energetic  antipulrefaclive,  untifermenbitive,  and  iint 
netitic  pTopertiKS  of  phenol  have  It-d  to  it?  being  hu"gi' 
employed  in  surgery,  ua  wl-U  as  in  iuhuliitiuns  in  putrid,  scpti 
aud  infective  processes  in  thf  res3»init«ry  organs. 

\Vliere;is    olipmical    ferraL-iit^,    suoh    as    pL'(»Kine.  ptyalii 
emulsine^    require    the    long   aiitiun    of    a    lolenibly    i-unee 
tnited  solntion  of  phenol,  ]ind  suiqb  even  that  of  phenol 
nubBtancc  tn  destroy  their  jKiivcr  over  albumen,  stan-h,  amyg( 
line,  siaigrin,  organic  ferments  ai-u  destroyed  by  much  wea) 
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•olntions.  The  bact4?riii  aiid  vihrioncs  in  putrescent  substances, 
aci:H>nling  to  Ix;niairc,  are  dci^troycil  hy  O'l  per  cent,  stiluliuns 
bf  phenol.  On  the  other  band,  Huchhotz  states  that  in  one  of 
^is  experiments  it  roqitiri^d  a  0*2  to  0*5  ((cr  cent,  solution  to 
complelelv  arrest  the  development  of  bnotcria  grown  in  ani- 
ticial  nutritivB  fluid,  and  a  4  per  cent,  solution  to  destroy  tKeir 
power  of  repnMhictjoii.  An  Hverngt'  of  1  per  cent,  of  phenol  la 
fatal  to  infuworift.  The  geirniinating  power  uf  3]K)re»  of  fungi  in 
annihilated  byO  Oti  per  cent,  (.Mimassciu),  that  of  tnnuld  bj  H) 
per  cent.  (I'lnggc),  und  yciiet  fungi  Iobc  thuir  [wwer  of  exciting 
fermentation  after  being  a«tod.  on  for  twenty-four  hours  by  a 
(1-2  per  cnt.  solution  of  plieiio!.  Of  infective  subntanoea 
vaccine  lymph  requires  2  per  eeut.  enrljolio  acid  to  destroy  ild 
activity  (Bothe,  Mifhelbon);  freshly  tteerered  pus,  whethi^r 
henltby  or  in  ii  state  of  decouipositiuii,  loses  il»  wptie  Hetinii  by 
the  nddilton  of  5  per  CL-nt.  phenol,  but  even  this  ntrengtli  ik 
nnrt  soffictrnt  with  putn;faKtive  ]iub  ;  on  the  other  hand  0\'>  jH-r 
cent,  arrests  the  putrid,  septic  decomposition  of  frc^h,  uon-Bcptic 
pas  (Rosenbach).  According  to  Buchholz  (he  alkaline  fermen- 
tatioQ  of  a  Biiccharine  solution  i»  arrested  by  0*476  per  cent,  of 
carbolic  acid,  iiccoi-ding  t«  Plugge  by  4*0  per  cent.,  while  lno(ic 
acid  fermentation  is  prevented  by  ()-377  per  cent.,  hntyric  iieiil 
fenneotation  by  0-33  per  cent.  ( f'jischutin),  and  uric  fermenta- 
tion by  1*0  per  cent.  ( Hoppe-St-yler). 

l<iiatly,  the  putrefaction  of  albumen  and  flesli  is  arrested  by 
2  |»t.T  cimt.  phenol  (Hopire-Seyler),  »nd  by  the  addition  of  O'l 
toO'5  per  cent,  to  fresh  meat,  blood,  bread,  nrine,  it  ib  retarded 
till  the  volatili»tntioTi  of  the  carbolic  jicid  takes  plaee  (l>(rmnire, 
Wogge).  Phenol  exerts  a  deodorising  as  well  ns  an  antiputiv- 
factive  influence ;  and  whereas  tins  acid,  when  added  to  frenh 
albumen  or  meut  at  ortlinary  temperature,  can  be  detected 
chemically  after  four  weeks,  when  it  i;*  added  to  piitrefyinj^ 
•alMtanccit  it  an  be  detected  only  for  a  vt-ry  short  time  (Bill), 
and  this  ia  utlributable  to  a  direct  combination  of  phenol  with 
a  product  of  putrefaction. 

Carbolic  acid,  when  inhaled  or  adiiiiniNtered  internally,  \» 
mpidly  excreted  with  the  nrine,  so  that  there  is  no  retention 
uf  iilienol  in  the  system  and  no  riink  uf  cumulative  action 
(Saiunr^y).     After  lohulntiunit  of  ]>heno],  in  contradistinction 
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t«  Its  abiorptioD  from  tmuinatic  surracea,  it  is  not  tilt  u  con* 
sKlfmbU-  iiuiiiititv  lia!«  been  iibsorliL-d  timt  u  discolonition  of  the 
iiriiii',  viiryiiig  fruiij  light  grev  iintl  i»livo-gri-i;n  to  tlark  hrowii 
and  dark  grey,takc»  place.  Afu-r  large  doeeb,  varying  froma  siugU 
doiM.'  of  0*5  to  a*0  gratriTut'M,  lakoii  intL-mally,  giddinesif,  slight 
(ttupi^fauliuu,  tiunitiib  aiirimu,  deufuL'^c,  foriiiicutiuu,  svusiiliun 
t>f  extreme  weakness,  are  experietiaed ;  profuse  perKi)iratiou, 
lowfring  of  teiuiieralure  aiiJ  of  juilst:,  havt-  iilsu  been  oiiscrvetl. 
together  witli  loeiil  efleets,  uiiLii?iiiie!'s  in  the  throiit,  irritutir* 
cough,  biimiiig  )NiiuN  iilung  thti  trachea  and  the  bronchi,  or, 
if  the  phc-nul  hew  bveu  introduced  by  the  stomach  especiallvi 
uaueea,  eructation,  tendency  to  vomiting,  and  even  actual 
vomiting.  If  a  still  larger  dose  be  taken  at  one  time,  as  S*fl 
lo  JiO'O  grammes,  death  may  rajiidly  stipervene,  with  feeling* 
of  intoxication,  speedy  loss  of  consciousness,  and  cardiac  and 
respiratory  failure. 

Judging  from  tlie  action  of  phenol  iijxin  fennentative  and 
putrefactive  proteases  and  the  agents  which  t^xeitf  them,  it  has 
been  tried  in  a  eerieg  of  pathological  proceeses  iu  the  respiralorj 
OP^ns,  which  api^nr  due  to  infection  and  putrefactive  deeom. 
position.     ThuM    iuhalutions  of  phenol    have  been  rupeatedb 
adminixtered  vith    more  or  less  euccesiiful    reiiultA  in  oixm 
(Ziegler),  ill  diphtheria,  in  incipient  larj'ngeal  phthisis  (Rolhe' 
in  brouchorrhu-a,  and  in  pulmoniiry  gungienc  (Kemsler,  Tullei 
Irf-yden).    The  reduction  of  temiieratnre  and  of  pulsc-freqiienc 
in  fever  has  been  repeatedly  observed  in  recent  times,  after  tli 
admtQiatmition  of  carbolic  acid  in  various  do»ed. 

Carbolic  acid  cannot  be  too  highly  esteemed  in  nil  proceB* 
in  which  jnitrid    decnmposilionB   are    produced    by   vegetJib 
orgtiiHKin^,  acting  either  im  eonveyers  of  Buptic  or  infectio 
Buitstancen,   or  being    such  theninelves.     Thiif   substance   h 
proved  hithi-rta  of  the  greatest   cftiL-aey  in    Lister's  mfthod 
operation  with    the    carbolic  spray  and    in  Lister's  nntisep 
dreeeings.     Accordinglo  Lc  Blauc,  carbolic  inhalations  prodi 
quite  striking  cflTects  iu  putrid  decouiiiosition  of  the  broucl 
Becretions,  in  the  tennination  of  pneuraonia  iu  gaugrent?,  s 
in  putrid  bronchitis,  an  desicribed  by  Tranbe.     Le  Blanc  8 
employs  carbolic  inhalations,  usually  in  combination  with  iodi 
in  all  catarrhal  affections  of  the  bronchi  and  in  the  differ 
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8t»gM  of  ulcerative  phthiws,  not  yet  complicated  vrith  deposit 
of  miliiury  tubercles.  The  peroentaf^e  com]>09>ilioa  of  the  solu- 
tions be  iiiM>fl  is  1  piirt  carholic  aoid  and  tinrtiire  nf  iodine  nnd 
0*J  p«rt  polaMium  iodide.  By  meunH  of  tbe  rei^piraLor  inhidur 
Hausiiiann  administem  pli?no[  in  5  to  10  per  ceut.  rtulutiuus, 
and  rurHchinann  ihe  iilcohotii;  solutions  of  20  and  mort-  per 
cent.,  88  welt  as  the  va}M>urs  evolved  from  the  pure  crj-»tul- 
lised  carbolic  acid  Iq  analogoue  cases  of  jtutrid  decotiiiw»ition« 
in  putrid  bronclntis,  in  broiiphiectatic  and  in  phtlii:»ic!il  lungs. 

I  eousider  inhiilutiuni)  of  carlxilit!  neid  or  the  Hiiaiogaus  Hftlt- 
eylic  and  honcic  &oids  to  be  aboolutely  indiKpeneablc  in  the 
different  stagp-«  of  pulmonary  phthisis,  in  chronic  paenmonta, 
in  tlie  lic|ueliiction  of  caseous  iuBltrations,  also  in  copiously 
secreting  cavities  filled  with  decompoding  products,  in  deep- 
»pretidiiig  laryngeal  ulce^tions,  to  the  nigj^ed,  caUous  nmr^ina 
of  which  the  decomposing  bronchial  and  caveruoun  cunlent»  ad- 
here, nnd  imdergo  still  further  decomposition  exjfwed  to  the 
ioHuence  of  atmospht^ric  air.  Again,  the  wide^prend  uiycosL'); 
of  the  air  paBsHges  and  of  the  lungs  which  I  have  repeatedly 
obterred  in  the  course  of  phthisis  are  best  combated  by  the 
phenol  spniv,  and  the  vegetable  ptmiaitus  which  proliferate  over 
the  whole  re3pirat«jr>'  tnicL  eveu  to  the  pulnwuiiry  alveoli  are  in 
m  short  time  destroyed  by  it.  Moreover,  eiiice  the  highly  infer- 
lioas  character  of  tuberculosi*,  already  sufipcctt-d  by  thu  older 
physicians,  has  ln-en  experinieii tally  osct-rtained,  prophylaxis 
deiuuudg  (hat  we  should  attempt  by  the  difTusiou  of  carbuUc 
acid  spray  to  destroy  the  infectious  excrL'tioiiti  uhich  are 
disjinraed  through  (he  air  of  the  sjilc  room  by  the  coughing  mid 
(iirced  exptttorati'ju  of  iJHtieut.t  suffering  frum  flurid  phthisis  and 
tabcjculosis,  and  whi<^^h,  iiiUali-d  by  othcrif,  may  give  xi^e  to  the 
uuuv  (iincaeve  iu  tlii.-  lungsi    ( Tappciuer.  Y.  infra,  Tubttrculosif.) 

Id  fcvcre  cases  of  diphtheria  I  have  by  means  of  inhatatiou 
imj^tod  the  mucous  membraiiea  coverL'd  with  thick  huffy 
membnoes  every  5  to  10  minutes  for  twu  hours  with  a  .!!  per 
ceDt,  solution  of  phenol,  and  in  the  severe  croupy  and  septic 
ibrmi  have  obtuini.*d  the  must  sucuusjtrul  rcsnlls.  Kruiu  u  large 
»eri'*»of  observations  of  (Iil-  mast  severe  fwms  which  have  cumc 
uuder  my  notice  I  muisiiter  carbolic  acid  ailministcn-d  in  tha 
tuauaer  and  couccutratioo  above  suggesited  to  be  the  hani  and 
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most  rcliflhie  ruitit^ly  dow  at  oar  coniniiuid  for  tbe  tri-'atiuent  of 
this  rtirraidablc  and  dt'structive  dineafle,  which  has  liitberto 
baSlud  all  oiu-  fitforU. 

Ijtstjy,  I  bave  used  cni-bolic  ucid  repeatedly  with  highly 
Batieractory  retiult  in  whooping  cough  [y.  irifru,  Whoi^dDg  Coagh ), 
acc-ortlin^  to  Bia-li-1  lirHL-hfeld's  and  Thome r"s  i>rocesK.  ( )fca«ioQ* 
ally,  tliiJiigli  vc-iy  seidnm,  it  was  inh»ltM)  iJirettly  by  the  puUent 
in  a  2  per  cent,  salution,  or  eUe  a  5  per  cent,  sdutiou  wan 
pulverised  at  abutit  the  di^tauce  of  a  >-iird  irom  him  in  a  saiall 
rpace  partitiuuiid  utf  by  (.-urtitiiiB  ur  otherwise,  and  the  patient 
was  exposed  tu  tlie  carbolic  spray  Tor  au  hour  at  a  time  3  to  4 
times  a  day  ;  bei^ides  this,  he  s-pent  the  whole  day  or  the  gi'ealer 
jKirt  of  it  in  the  ^mc  room  in  which  ihe  envholic  ncid  was  pul- 
TerUfid.  As  in  diphtheria  so  aluo  in  whuoping  cough  I  continue 
tile  inlialutiouA  of  carbolic  acid  iu  undiuiiui»lied  strength,  till  it 
a]ipeai's  iu  thu  urine ;  then  I  either  sWleu  the  period  of  the 
inhalations  or  suspend  them  for  twenty-four  hours,  resuming 
tliein  so  80on  a»  llie  urine  »hoKs  a  ch^r  C(ilour  iigaiu,  till  the 
deaiied '  effect  is  proilucciE.  1  biive  never  ei)  fur  observed  any 
symptoms  of  iutoxication  or  other  injurious  reaultfi. 

Kesidea  thi«  mode  of  applying  cnrbnlic  aeid  in  pulverised 
ar^ueouH  rioluti4>nii  of  the  i>ercf-ntage  given  above,  it  may,  by 
virtue  of  its  ready  volatilisation,  be  ein}iloye«i  in  the  form  of 
vajKJur  for  temporary  or  continuoim  inhalations,  either  pure  or 
niixcti  with  aqueous  vaponrg. 

For  tem^wrary  inhalntions  of  mixed  carbolic  and  aqaeoos 
vaputtru  a  tableapocmful  of  a  'i  to  a  per  cent-,  solution  of  car- 
bolic aeid  may  be  added  to  a  lialf-Utre  of  boiling  water  or  an 
itifusiou  of  aromatic  herb?,  and  the  carbolic  acid  and  aqueous 
vapours   evolved    by   further    henting,    mixed    with    aromatic 

'  I  liave  foiinil  the  administnilioii  of  owbclic  «(ri(l  ia  vpny  xaA  «*|)Our  it 
tlic  ^Tc*lc»l  poMiblt;  thIus  [n  the  tr«atEai<Dt  of  whiKi|iii)g  ooukIi  uitl  lis  cotu- 
I>tica<lui]*.  I  nm  AccuBioiQcd  lo  caa»c  the  pjiiltni  la  Inhttlc  a  wann  iipniy  o(  k 
KulBlion  of  I  ilrsu  of  glycerine  of  rarbolic  sekl  to  I  o*  of  wator  in  whidi 
l4gT*in«»f  corbonnicof  *oAa  urc  iliMolvod.  TtiU  ptotnoir*  and  fA«ilttM«i 
ibo  cJtputiioR  of  the  icnncioiu  mucut,  whi«h  icnd*  to  aocniuulntc  ia  ibe  wr 
plwagciii  iu  a  ruinarkiitilv  manner,  I  nm  iil»i  turf^unti^mint  lo  order  at  ikr  sunr 
tim«  tbaL  the  cbiUI  k  niiim  s-Lntild  U.-  tluin«H)  will)  va^mini  or  nuliolic  adil. 
by  ctiopplni;^  Ihe  j>ur«  noid  un  n  Iiuaifi  iron  |iUi«,ota  Iftrge  Hon  kltclien  spoon 
do«ft  exuvilqutlj',— Xr. 
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vapotint,  inhaled  by  meHiii!  of  n  funnel  or  fimnol-ghnped  coq- 
Btraction.  Anc-oniiiig  to  the  exifting  indications  these  inhala- 
tions can  be  prolonged  for  6  to  10  or  15  minutes,  and  frequent Ij 
repeated  3  to  4  times  a  day. 

Continuous  inhjilationa  by  means  of  the  res]iiralor  iulmler 
may  hv  protravtcd  for  hcvltiiI  huum,  the  grvutur  |iiirt  of  (he  djiy, 
»ud  eveu  the  vrhole  night,  thruugb,  the  respinit«r  being  wont 
by  the  patient  even  in  his  el«ep.'  The-  eohition»  employed  for 
I'onlinuous  inhalattuna,  aud  with  wliit-L  tlie  (.-ottou  wuol  in  th^? 
receiver  \%  BatiitRted,  eoutain  5  iM?r  ceut.  oarbolit-  acid  diBOolvt-d 
in  water,  tiud  wben  alcohol  in  added  thi«  propurtion  vi  nuaed 
to  10  to  aO  JM.T  cent,  ttud  more.  Pure  frystalliscd  carbolic  acitl 
nay  alao  be  uim^]  »ucct;ssfully  fur  continuous  iiihulution,  without 
any  injurious  BcoontJary  resuItR,  where  Beriously  infections,  sep- 
tic, and  putrid  processes  are  cuDcerned. 


9.  Benzol  I'efoxide$. 

(o)  Pyrocatfchiny  henzol  orOtodiuxvlf,  isomeric  with  (he 
IbUawing,  is  foimd  in  the  green  leaven  of  the  wi)d  vine,  in  the 
eucalyptus,  in  the  dtlferent  ei>eeie$  of  cinchona,  and  in  obtained 
by  dry  distillation  of  catechu  and  eatechine,  of  morin  tannic 
acid,  of  protfwateehu  acid,  and  in  sniall  quantitieH  from  wood. 
It  crystallises  in  colourless  rhomboidal  prisms,  which  fuse  Ht 
102°  ami  boil  undecomiiosed  at  245° ;  it.  evaporates  at  ordinary 
ifiniK-niture,  has  a  faint  but  agreeable  smt-II,  mid  is  readily 
»oliible  in  nlcohol  and  water. 

(&)  Hydroquiiiiue,  hmsot  paradioxide,  is  obtained  by  dry 
distillation  and  oxidation  of  quinlc  aoid,  by  the  action  of  fused 
pota«b  or  iodopheuol,  and  of  sulphuric  acid  and  hydriodic  a^'td 
on  quim'Qc.  Hydrui|uiQiii«  furms  e<ilourlesi<  prismu,  readily 
voluble  in  water,  alcohol,  and  ether,  whit^h  fuse  at  il'l"  C.  and 
KuUiine  undvcomposcd  when  carefully  heat«d. 

(c)  Jinitrrcin,  ierizol  mfiadiiKride,  is  formed  by  fusing  many 
rrsina  with  caustic  ]H>tiiiiih,  tliuH  frooi  gum  n'sinsand  <:xtntctM  of 

'  An  MtoMdintcIj  light  nnd  eoiivitnitnt  '  irlialnlJon  ri.-?pJTntw'  luw  htta 
CMwuncied  in  BccunlittKv  wiLh  tin-  ilirvctiurix  given  bj'  me  in  my  Ivctura*  od 
Um  Amtitej^u  IWMtnrM  i'/  J'htkins.  hy  Si^itiiv,  uf  Uxfunl  St.,  and  atild  at 
th»  ■nail  i>rie«  of  i;<f.— In. 
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logwood,  from  jfaUmTiuni,  much  iiaeJ  by  the  ancienfs  for  bal- 
Miinir  fntni^tionH,  f^nm  nmcnuiiiiu?,  iisafwUtta,  Sic.  Kesordn 
ory8lal)i*t-8  in  trianguliir  prisms,  whk-h  fuse  itt  118°  C,  boil  at 
i^Q-i'  C,  but  sublime  at  a  lower  temperature ;  it  is  readily 
Boluble  in  water,  nlcohol,  and  ether,  and  has  a  Kwt^eti^  acriil 
tustc.  Although  llie  benzol  dioxides  have  uoi.  hitherto  been 
liirgcly  u»cd  iu  iiihahitory  tlierapeutits,  it  i»  yet  worthy  of 
special  Rttention  tlmtthcy  possess  properties  whioh  rtiay  lead 
to  th#ir  wide  appliention  as  inlialenfs  :  in  the  firnt  pliiee,  their 
fioldtions  exercise  no  corrosive  intluence  upon  tlie  luneous  mem- 
branes with  wbich  they  eome  into  contact,  and  may  therefore  be 
eni]iloyed  in  L'onLeiitnited  foniis  ;  and  .secondly  hydroijuiiiine  and 
rCBorcin,  even  when  absorbed  into  the  systoiu  in  large  iiuiiutitiea* 
produce  no  poisonous  sytnptoms,  (Junseiinentjy,  in  till  those 
cft«e8  ill  whioh  we  have  reached  the  limits  alivady  fixed  for  the 
useof  phenol,  it  will  he  possible  to  raise  the  percentage  of  these 
solntioiis  as  well  as  to  continue  their  application  uiiiutenupt  L-dlv. 

Tbt^  action  of  benzol  diosidea  is  analojfuuw  to  that  of  phenol, 
]iani!(iticide,and  atitifermentutive  and  antiputrefactive, but  their 
intensity  vuriea  in  each,  and  diuiinishtrs  in  the  onler  ni  which 
tliey  are  plaited.  Hricger  '  found  tliat  a  I  per  ctni.  solution  of 
all  three  substances  suppressed  ah-oholic  fennentation,  also  that 
a  1  per  cent-  solution  of  pjTOcatechin  and  hjdroiiuinineartealed 
the  piitrefiiction  uf  iiUmuien,  which  a  1  per  cent,  i^olutiim  of 
resorciu  failed  to  do.  Again,  half  per  cent,  solutions  of  pyro- 
catcehin  and  hydroqtiinine  arrested  the  fermeiitatiou  of  lactic 
acid,  while  a  half  per  cent,  solution  of  resorcin  had  no  such 
|>ower.  Ande^' gives  somewhat  higher  figures  for  the  auli* 
fennentalive  action  of  resorcin. 

V.  Forster,'  having  added  a  I  and  S  per  cent,  solution  ol 
hydroquinine  to  an  infusion  of  pancreas,  detected  fermentatioT 
fungi  in  it  on  tin*  fifth  day,  but  with  a  3  per  cent,  nolution  no' 
till  the  eighth  day.     Active  development  did  not  occur  till  th* 


'  h.  Dnoger,  'Ou  Ihe  Phy»Iolo^cal  Beha*loar  iif  ryrtuMK^Iiin,  UyAn 
tivynoiiit.  mwl  Uwtrciii.  and  their  Omiittl-hwi  Iu  ihu  Auiiiinl  OrgutiUiu,'  D 
i)Dls-Ri<yinoiiil'«  Arfkir,  1870,  eu|i|>l.  ru).  y.  fll. 

■  J,  AtiilwT.  -I'ti  HewirRin.'  Centrathl  f.  d.  turd.  Mitttntrk  ,  IfiflO.  No.  iT. 

'  Pr.  V.  VfmttT.  •  HyilnjqHinono  bm  an  A»Liiic[it)e  in  Ophthjilinic  tVsoitoi 
Aentl.  7tfraiy.-Hl ,  1«S1,  No.  23. 
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tenth  and  twcltb  daya  iv^pectively.  Infusiou  of  pancreas  vitV 
oul  f he  iiddition  of  hydT'>quininfi  showed  a  conaideRible  pi-olifera- 
tion  of  fungi  within  ten  hmirw.  Evi>n  ?nbBtaiic«'8  nlroady  in  .'i 
piitrescenl  Qondition,  as  puttHfyiug  pulmonary  tissu*,  when 
•own  wirh  targe  (jnantities  of  fermentalion  fungi,  were  pre- 
vented from  further  putrefaction  by  the  ndditiun  of  hydro<]ui- 
nine  ftoIiitionR,  and  ihe  rapid  movemeiils  of  the  micrococd 
were  altno«t  wholly  arrei^ted. 

Thftir  action  nprtn  efttil-  and  wnrm-hlooded  nnimnlf,  nccording 

to  Briegcr,  is  in  all  thrco  qualitntii'cly  eqiiivali-nt  to  tliat  of 

ph^-Qol,  but.  quantitatively  so  far  different,  that  pyrocatechio  has 

le  «troDgeer,  renorcin  the  wfakest  effeot.     V.  For*ter  found  a 

levhat  slighter  toxical  aL-tioii  in  hydrotjuinine  lliaii  Brieger, 
but  thinks  the  difference  dej^nded  on  the  preparation.  Kroga 
iJiat  were  imiiierned  in  20  gmnnu'es  of  a  I  to  2  per  vfni,  s'lliitinn 
r«coveix--d  frjiiiplctcly  nftiT  hfiiig  a  long  timiMii  cold  water,  in 
«pite  of  (he  prodndion  of  tonic  and  clonic  conYubii^nK,  and  ulti- 
mately the  totul  loss  of  powtrof  reaction  to  any  irritation  under 
tho  intluenee  of  the  solution  during  the  experiment,  whieh 
lifted  tea  hourii.  Hulf  {x^r  c^nt.  Hohitioud  continued  for  two 
huiini  produced  no  toxic  effHCt  un  Ihe  animal. 

1  tiO  3  jter  cent,  solution*  of  hydrocjuiuine,  dropped  iulo  the 
conjunct  ival  sue.  produce,  in  mlrlition  to  subjective  sym]itoiii9 
hardly  jK'rcuptiblt!  to  the  individual,  only  a  very  tniiisitnt.  and 
eitrcraely  slight  irritation,  without  detectable  tiltvrution  of  the 
Mcr«tioD,  The  uttion  of  hydrotjuinine  in  more  serioas  oph- 
Ihalnuc  operations,  as  extractions,  iy  extremely  fiivoumblt.',  gives 
rise  to  hardly  any  renctioii,  and  the  tendency  of  the  wound  to 
heal  i»  far  grt»ater  thiin  without  the  use  of  antiseptic  trejitment 
by  me'anti  of  hydrocjuinine  ( V.  Fornter).  Brieger  '  ohtained  »  re- 
daction of  the  temperature  half  a  degree  C.  by  internal  .idminis- 
tratinn  of  0-2,  better  of  0-4  to  O-C,  in  solution ;  no  other 
fymj>tom.'<  were  eet  up  exee)jt  moilemte  transpiration.  It  was 
oot  till  the  dose*  reached  0-8  to  1-0  tliot  unmcroiw  toxic  fymjf- 
tonu  ippenrod — vertigo,  tinnitus  aurium,  accelerated  respi- 
ration, anil  t1u»thing  of  the  fuce.  Given  subcutnneou(>ly,  Ihu 
t«}nii»erature  fell  an  hour  after  two  injections  of  a  ten  per  cent. 

'  U   llrie«r»T,  "Oil  the  Amifcl>rilo  Action  or  Dibplronylreniolc,' CJ-K^rw/H, 
f.4.me4    HlnritjaA.,  IHaO.  NCI.S7. 
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solution,  and  the  respirations  were  diminiahocl  one-third,  while 
there  was  a  considerable  outbreak  of  ]»erapiration. 

The  diiratioa  of  the  iintifebrilL'  iuflueiioe  khb,  however^  very 
Rhort ;  lifter  an  hour  and  a  half  the  teinii^rature  had  often  riiien 
to  itti  former  hei^jht. 

Haiib  was  tlie  first  to  recommend  resorcin  warmly  for 
practical  ajipIicntioD.  According  to  Brieger  it  possesses  the 
siLiiie  iintifebrile  profjerties  rs  hvdroiiuiiiine,  but  dor-es  of  1*5 
granimuit  were  ueedful  to  produce  its  etlect.  The  highest 
reliable  dn^e  ought  not,  however,  to  exceed  3  grammea.  A  fpw 
minuteg  after  doi*es  of  2  Co  3  grammes  were  given  ihe  same 
symptoms  appt-ared  as  in  the  case  of  h^drnqiiinine,  with  a 
violent  outbreak  of  |)er8pimtion,  followed  nithin  one  hour  by  a 
fall  of  teui|ifmtiire  of  2"  to  3°  C,  combined  with  simultan^ftus 
reductiou  of  pultft^fr«iiui*itey.  But  these  effects  Uotcd  but  a 
short  time.' 

Andeer'hns  employed  resorcin  thempeutienlly  in  labour 
pains,  intestinal  jj!iiu«,  ^uppiiratiou»  umJ  ab^uxdod,  vehicular 
diseneeH,  eyphilitie  and  other  afTeetious,  in  the  form  of  corrosive 
cryataU,  of  uiulmi^m,  &nd  of  b  per  eeuu  solutiuns,  and  in  chronic 
processes  up  to  10  per  cent,  solutions.  Kor  lociU  diaiufeeliou 
in  cancerous  diseases  otrong  solutions  up  (o  50  per  cent,  are 
Vfiy  cfficiiciotis.  The  escrL-tinn  of  resorcin  by  th<;  kidnc/s,  like 
that  of  carbolic  acid  (v.  siipru],  produce;*  a  specific  discoloration 
of  the  urine,  which  first  assumes  a  grey,  later  on  a  dark  brown 
hue. 

The  indications  for  the  iuhalatory  uppliention  of  benzol 
dioxide,  and  specially  of  the  two  last,  hydKiqiiinine  and  resorcin, 
8incp  pyrocatechin  at  omw  acts  toxically  like  phenol,  and  may 
therefore  be  left  out  of  the  question  here,  tu-e  in  general  the 
same  aa  those  for  phenol.  I  have  unfortuuately  not  been  able 
to  ejt[)*rimtint  with  ihtin  f»n  a  large sc-ale.  The  results  hilUerto 
obtuirii!4l  have  been  vt^ry  «iti Rfaol ory.  It  would  be  of  gi'eat  iin- 
portance  if  carbolic  acid,  in  all  cases  in  which  it  has  hitherto 

'  Comp.  al«o  LichthcJm,  ■  Braorcln  as  an  Ami  pyretic,'  SokwcUrr  tint' 
Uehrt  Corfi-tjimJenzhlatt.  1SH>.  Xii,  It. 

'  J.  Anilivr,  '  lin  clit^  Thirnfrf'titio  Applimitinn  nf  RiMKircfu,'  t'^ntmlM. /,  d. 
mrJ.  Wifviiidt.,  IHI,  Nu.  38,  iinci  fiiitiiet«;n»]iuni(atici)*  on  Utc  ihoniMnitic 
iwt-  of  rDK>iciii,  I.e.  ^u.  iS. 
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bppn  found  moat  effeotiinl,  could  be  rrplacpd  b_v  the  two  less 
inloxicaiinff  b«Qxot  dioxides.  Unfortunately  the  higb  [trice 
of  hydroqiiinine  interferes  willi  its  mnre  exteiinive  use. 

In  :»11  thf  liisease-i  we  have  been  consiilering,  such  aa  infective 
pariuitir  and  decomposing  prcceases  in  the  up]>er  mul  lower  part 
of  the  nir  passages  and  in  the  air  cells,  in  diphtheritic  iiml  wi-ptic 
processes,  toycooes  pntrid  bronchiid  culiirrhs,  whooping  cough, 
in  bronchiectasia,  chrouic  pneumonia,  phthi#iti  and  tuberculosis 
aod  in  pulmonary  jjangrene,  inliabitioiie  of  1  to  5  per  cent, 
solutions  of  hydroquinine  m«y  be  employed,  awordin^  to  tha 
inritcntions  prenent,  and  if  they  are  well  borne  hijjher  per  cent. 
HolutioiiN  may  be  substituted.  IlKsorcin  miiy  bi-  iidministered 
in  much  higher  do:^s,  nnil  \5  to  20  )icr  cent,  solutions  miiy  be 
applied.  Pyrooatechin  is  used  in  the  same  doseH  as  cnrbolic 
acid  :  it  may  be  inhaled  in  the  respirator  inhaler,  as  it  evapti- 
rat^a  at  ordinary  tempfrature.  It  is  niost  desirable  that  the 
merit*  of  thisaubetanoe  shauld  receive  a  thorough  pmcticnl  in- 
veittigAtion. 

10.  Salieylie  Add  (Acidvtn  SalicylUum). 

Ill  fl'l  t*)  0-2  orOapw  ri-nt.Kilurbiw. 

Salicylic  acid,  like  phenol,  retards  and  arrests  fermentation 

and  putrefaction,  whether  dependent  on  chemical  ferments  or 

on  the  vefjetative  pnM^eH^  of  mould  and  dewnriponinij  fungi ; 

onJy  fluids  wliich  contain  a  largi^  amount  of  alkaline  phosphates 

anil  carbonates,  8uch  as  sweet  wort,  the  juices  of  fiefih,  appear 

to  resist  the  powerful  autifemientative  action  of  salicylic  acid 

by  forming  alkaliue  salicylates.     The  inltuL-Dcc  of  this  acid  in 

arresting  putrefuctive  and   fermentative  proccsflefi  is  utterly 

powerless  in  prpsenee  of  its  alkaline  compoimds ;   conaequeuhly 

in  micb  fluids,  uuIo^^a  there  U  nn  exocRs  of  salicylic  acid,  no 

jurert  irf  tlie  oecomjKjeing  processes  will  take  place.     In  the 

bliml  fiulicylic  acid  is  cunverted  entirely  into  sudiuin  salici'late, 

and  as  thi-i  salt  has  no  tufluence  in  arrealing  the  develo|in)ent 

of  the  lowest  organiifms  the  introduction  of  salicylic  acid  into 

the  blood  will  have  no  effect  on  feniifntiitivt;  disease-producing 

fungi  which  may  be  prcscal  iu  it ;  on  the  other  hand  it  is  ca]>able 

of  arrwiing  or  retarding  decomposing  processes  on  the  surface  of 

the  re^ipiratory  mucous  nienihi-nne,  in  the  dilated  bronchi  and  in 
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u&vities,  aa  well  as  in  th«  air  cells  theraactvos,  wLea  inliitled 
with  the  inspinitorj  current,  and  tun  thus  exert  an  influence 
ii[Hm  the  [iiitLulogicat  pmuei^es  which  dept-'ud  u|)uu  aiui  arc 
maintfiined  b^'  tlieui. 

Solutions  of  0-1  to  0-2  per  cent,  inhaled  for  a  qimrtw  of  an 
hour  at  tt  Unit-  and  repeated  ^is,  eight,  or  uiurv  timt-s  n  day,  are 
well  borne  by  thf  rcspiralurv  uiucouk  membmne  even  in  children 
three  to  four  year*  of  age,  and  product  no  imtaUng  etTecl. 
Hut  stronger  inhalations,  e>?peeially  when  vontaining  alcohol, 
mar  act  as  trritantt!  on  the  inucuus  memlmine  and  produce 
tenii»oniry  erytheraatoas  eouditions.  't'he  general  effects  which 
follow  the  very  largo  d(we«  which  are  so  well  borne  when 
given  intf-mally  do  not  appear  when  it  is  administered  in 
inhalationfi. 

In  slight  cases  of  diphtheria  I  prefer  a  0-1  to  0*2  per  cent, 
solution  of  Balieyli^  iwid  inhalwl  Imurly  j  but  in  aevere  croupous 
and  septic  cases  I  have  had  Uieaffeeied  luucuua  rnemhmneirn- 
gatetl  every  two  hours  for  about  five  to  ten  minutes  at  a  tirne 
with  a  5  per  cent,  solution  of  phenol. 

I  have  also  employed  salieylic  inhaliitionii  with  snccess  in 
uleerativt  kryugilis,  putrid  hronrhitis,  and  broncliietuisia,  ind 
have  practieed  them  continuously  in  puluiouary  pUtUixis  foi 
n^ason^  to  be  given  further  on. 

Indicatiuiiit  for  the  cniploymeul  of  aalicylir'  acid  are  pretty 
much  the  same  as  for  that  of  carl>alic  nc-id,  and,  as  it  in  inodorous 
and  comparatively  tasteless,  its  inhalations  aix-  in  iuokI  eJineH 
preferred  by  i«ilient5i  yet  it.  i-annol  be  geuerully  suhntit.uted 
for  it,  a«  its  action  is  weaker  and  its  efTecl^  often  aomewhiit 
uifferent. 

11.  Tkj/DwL 

Tliymol  has  an  antipirasitie  mid  a  disinfectant  influence 
nnalogouii  to  thar  of  carbolic  and  wilioylic  acid,  but  it  lias  the 
Advantage  of  iwsnessing  an  agreeable  odom-,astx(mg  deodorising 
act.ion,  and  U  somewhat  less  volatile  than  phpiinl.  It  atresia 
the  formation  of  both  fermeutalive  and  putrefactive  fungi,  and 
counteracts  the  eft'ectfl  of  putrid  purulent  matter  in  the  animal 
orgautsni. 

According  to  BucJiUulz  thymol  in  the  proportion  of  1  :  2000 
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wster  arreatf  the  devolnpmetit  of  bacteria,  aiiJ  in  tbv  Jkropi 
dm  of  1  :  200  deslnrrs  their  power  of  re|troductiuu.  In  my 
own  experimcats  dijiltlheric  ftm^  were  rendered  c(mi|ilt>telj< 
iiKapablr  of  devek>i>i)ient  after  having  been  »iibii]ittp(l  to  the 
action  of  a  one  per  cent.  eolutioQ  of  Ibymul  ia  equal  imrts 
v«t«r  and  alcohol,  and  mocutations  into  the  inuecle?  with 
dipbtb^rnc  membranes  treated  with  «ueli  solutions  for  a  ijiLirter 
to  half  an  hour  produeed  no  effects.  }  cuiploved  this  dnig  for 
the  first  time  in  diplitberia  iit  solutions  of  0*5  to  I  |)er  cent,  in 
•qaiil  [MrtK  of  witti-r  and  aloobol.  Tbe:ie  eiperiments  wtrre 
■Mide  between  thr  jrars  1870~74,  and  am  mentioned  in  the 
first  edition  of  ZiempFcn's  Mannal  uf  Spcciwl  Therapeuiicd,  on 
'  Epidemic  Diphtheria.'  Thvmol  bad  decidedly  a  more  [lonerful 
infitience  cnrer  the  local  process  of  tbin  disease  than  sodiom 
■UiTTlate  or  Itenzonte,  but  it  ii;  iur<i-rior  to  cnrbolto  mbitions. 

Other  indicalionti  for  itK  employiiient  in  infectious  and 
pvcrid  proceswH  are  on  the  whole  identical  with  those  meutioned 
fcr  the  other  membertt  of  thi<i  clniis. 

Alcoholic  Bolutjonfl  of  th.rmol  in  varionE  HtTeDgtb«  may 
alio  be  inhaled    contlntiously  by  means  of  the  respirator 
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12.  Eucalypiol  (Ofcwm.  Eucalypti  e  Poliia). 

Krntn  the  l«?aveB  of  the  eucalyi>tii«  globulus,  n  gignntlc 
Aam:i]iao  gen  no  of  the  order  Myrtaerii,  of  exceedingly  rapid 
KiDMrth,  an  ethereal*  oxygenated  oil^  cucnly|)to].  Is  obtained  ;  it 
u  a  colourlesa,  very  volatile  liquid,  when  inhaled  in  the  fonu  of 
wmpfmr  haf  an  agreeably  refrcfbiag  influence,  in  dilute  aolutiona 
tmdU  like  the  rose,  boils  at  17^*0.,  te  nearly  insoluble  in 
««ter  (I  :  3800),  renilily  soluble  in  alt-ohol.  Oleum  eucalypti 
i*  to  be  rcgiLTded  a*  the  nctive  constituent  of  the  prc|ianitioiu 
mi  enoklyiiliu. 

Atwrdinif  (o  the  inveifJigationn  of  Rinz  and  Siegvn  enen- 
hr|ilol  acttt  almost  more  [vwerfully  than  quinine  in  arresting 
p^amhctinn  and  fcrmrntalion,  more  e^jieciallywhercthc  excite- 
^mt  h  nrodqcvd  and  uinintained  by  the  ve^<.-tativc  proceiia  of 
rfcKable  arjjnnitme,  (Hmbert'tt  experiments  alto  vhowed  it  to 
^  t  fjtywrrfnl  antiseptic;  blood  nnd  poti  were  ]vesen'ed  in  j_ 
fcr  fire   nHJOtha,   aotl   the   develo]»nent    of  fermeuLalive  and 
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putrefactive  fungi  arrwiled.  A  nuriil*r  of  observers  agr^e  In 
Hlatiiiff  thxt  it  act»  u|K>n  antmaU  and  liuman  beings  Ulce  ml  of 
tuq)eutiiic,  from  which  it  in  only  distinguished  bv  it»  mora 
dt'licrtti;  ulour  ;  when  inhal«ii  it.  csi-rto  an  analogous  influ^ncv 
on  the  raucoufi  incmbrane,  an  I  have  myself  frp;qin;iitly  observed  j 
it  diminishes  and  ameliorates  the  character  of  the  seeretions, 
especiallv  in  pnlrefaoHve  pnwesses,  and  faciiitat«(i  expect  oration. 
Inhaled  in  Inrger  tiuantities.  it  pnidHces  hejidnche,  intoxipalion, 
and  mentnt  apathy.  Eiicalyptol,  whi-n  absorbed  into  the  blood, 
19  again  excreted  with  the  expiratory  air  and  in  the  uriut*, 
which,  as  after  inhalations  of  oil  of  turpentine,  acquires  au 
odour  of  violets. 

luhalatiou*  of  eucal37>tol  were  tried  first  by  Mosler  in  pul- 
monary hydatids,  where  it  appeared  to  promntc  the  detachment 
of  the  eehinocoeeu*  vesicles  better  than  any  other  remedy,  aud 
acted  HB  an  pipenlninnt  and  antipiitrescent ;  he  afterwards  em- 
ployed it  in  diphtheria,  in  which  he  observed  reduction  of  the 
fever  and  ra]>id  removal  of  the  exudation  from  the  phnryngtral 
cavity.  Mosler  made  use  of  a  mixture  of  equal  parte  of  oltium 
cuculypti  e  foliid  and  alcohol,  wluch  was  added  to  the  water  in 
the  little  glas?  vessel  of  a  steam  pulverising  appanvtue  in  the 
proportion  of  tweuty  drops  l^  eaeh  teaspoonful,  and  iubatatiun!; 
of  the  atomised  solution  vh^tv  aduijuietercd  hourly  for  twenty 
miuut«!i  at  a  tim«.  Latvr  on  he  adopted  the  following 
formula: — 

01,  tucoljrpt ,  c  ToL 2'0  t»    fi-0  grtn. 

t?|)i[-i1.  vln.  roct ZOO  ^  ZOO    ,. 

An  *"t 1600 

nnrf  fiirlhuwcnkeriwlution  .  ITQ'O  „ 

and  to  ensure  a.n  intimate  mixture  of  the  oil  it  must  Iw  duffi- 
oiently  tihalcen  np  before  it  is  (H>tireil  into  the  flask. 

I  have  not  myself  made  nmch  uw  of  euralyptol  in  diphtheria, 
as  for  the  last  twn  years  I  have  treated  all  the  severe  cases  which 
catne  into  my  hands  with  carbolic  inhaltitionB.  and  we  cnunot 
fonn  a  judgment  from  slighter  cases,  however  numerous,  lA 
«aseii  of  lironchttiK  and  phthisis  complii'atvd  with  bronchitis, 
Knmctimeti  with  t'opioua  putrid  secretion,  the  action  of  iuhala^i 
tions  of  eucalyptol  seemed  to  uie  analogous  to  that  of  oil  of 
turpentine. 


Mod*  of  Aetioti.' — The^  remeities  net  in  the  first  ]jlace  bj 
CEcittng  the  sensory  uyrves  of  the  rospiratory  organs,  the 
aermg  trigeminus  in  the  nasal  muoona  membrane,  but  esppci- 
■lly  the  vagus,  both  in  its  lnryngutnichua.1  ami  lironchial 
nuni6cmtions  and  its  pulninnary  tc-rminal  brunches,  and  secondly 
titey  act  rcBcxIy  upon  tlic  nrsptratory  ccntrvH,  by  i^timulation  of 
which  roepiratory  movements  are  excited  and  maintained.  In 
the  same  vay  they  produce  a  reS«x  KtiinuhitioQ  uP  the  recurw 
rent  nerves,  and  especially  of  the  museles  that  clothe  thi-  glottis, 
thot^h  the  influence'  is  not  permanent.  I^iBtly,dJi>tiirliances  of 
(noduclion,  such  as  are  produced  by  certain  nervous  inaladie*. 
hy  bysterinil  affectionmand  by  n-fler  cscilalioncnudiirled  from 
ocber  nerve  tracts,  and  disturbanci^K  in  the  co-ordimiliou  ol 
taumrtaent*  may  be  influenced  by  tbe-'<e  remedies,  in  the  i<aine 
SMMMT  u  by  tboie  which  are  administered  intenially  in  thes^ 

The  stimalation  and  excitement  which  thene  inbabitiona 
are  nut  followed  by  hyi>era-inia  or  by  any  change  of 
as  is  the  case  with  alterative  and  atimulatiiig  remedies, 
an*]  mre  limitcil  to  the  pc^ripbcral  and  central  nervous  appuratus^ 
Bat  if  some  of  the  prt'pnrutious  urv  aj^pliud  in  too  laige  a 
qwuttity  they  may  produce  hypcmmic  eondittone. 

Tlie  following  are  the  indications  for  the  employment  of 

remedies  coming  under  this  category!-— 

1.  In  tiMpfiyxin,  ilyitpncfie  and  apuaie  antditlon*,  in 
fminii-ngr  finon  whatever  cauAe,  to  stimulate  afresh  the  inter- 
nK|ttad  or  rct:inled  rcs])imtion,  and  promote  a  temporary  increnM 
«f  caniinc  activity. 

S.  In  Khe  pfrmtmeTd  dyapnttxt  arising  from  chronic  cardtuo 
aad  pulnonary  affMions,  by  exciting  respiratory  movements, 
M  aflfatd  M  l«Mt  teiup<>niry  relief. 

3.  Id  prtr»w  of  the  faryngefU  mu*c/«»,  psiieeiidly  (hose  that 
lllM>  the  glottis,  and  the  aphonia  thmi  induced. 

4.  la  kifiUrical  dUtu-rbmtcrt  of  the  re>piratxiry  neni'efl  in 

5.  Fimdiy,  to  certain  apamnodtc  afccliim*  of  the  vitluntar; 
111.  Q 
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and  involuntary  muscles  of  t  Le  respiratory  orgacs,  those  of  tb< 
glottis  an<l  the  bronchi,  it  they  are  inaccesnble  to  tho  action  ol 
nucotics. 


MEDiaSAt.  SUUSTASCES. 

I.  Cauailo  A-mmouia  arvi  Volatile Prepanilione  of  Ammonui 

generalhj. 

Volatile  pre]».irat.if>ns  af  :iinmonia  are  used  as  smell ing-salfg, 
to  excite  reflexty  the  respiratory  movements  by  irritating  the 
nerviis  trigeminus  through  the  nasal  mocoua  membmne,  in  syn* 
cope,  nloi)holi(-  inloxicatiou,  narcotic  |>oisoningj,  unci  in  ull  cagct 
of  comn  in  which  there  is  n  diminution  and  threatened  cxtinotion 
of  rer-piratiim.  Caution  miLst  he  iiseH  in  the  n]>pliciit!«n  of  the 
viijx)urs,  a*  too  large  do»ee  of  ammonin,  when  it  pcnelnitef 
into  the  deeper  part  of  the  air  pas»i«ge*i,  will  produce  reflex 
spasm  of  the  glottis  (v.  supni.  Ammonia.). 

It  is  Mnployed  after  the  manner  uf  ordinary  titidting-siiltf?, 
y'tz.  inliuling  the  vajwurs  directly  by  the  noiie  from  a  small 
bottle. 

2.  Tke  Ethers. 

Acetic  ami  stdphuric  ether,  spiritua  n>theru8,  Hoffnajinn'a 
drop?,  licitior  anndynitB  Hoffmunnt,  are  employed  in  the  suine 
cases  for  tlie  pnrpttse  of  reflexly  stimuTating  respiratorv  move- 
ment*— in  fainting,  asphyxia,  in  various  morbid  afTet'tionK, 
chiefly  hysterical. 

3.  Acetonum  AngliciLm, 

•tt  iiltoxii»tiu<i:  itnd  i-tupcfying  agent,  slrongt-r  Ihim  aVohoI, 
bub  ifeiJcer  than  ether  and  chloroform.  It  was  furmerly  largely 
employed  in  the  form  of  vapour  for  inhalations,  and  Hastings  it 
pHrttL-iilur  reeumiiieiidi_'d  it  highly  as  a  apf^cifit;  in  the  tr(wtmeni 
of  phthiNiK  ;  he  states  that  it  relieves  the  brealhilig^diiaiiiiiihe 
dyspnu-a,  and  alleviates  the  cough,  and  that  expect oratidn  1 
frequently  increased  immediately  after  iidiuktion. 

4.  Camphor. 

Cnrnjihor  arts  as  .i  powerful  stimulant  upon  the  hniin  an 
the  mi;dulLa  obltjiigiita,  without  material  alteration  of  cardii 
uctivity,  but  with  considerable  decreoce  of  tempemture. 
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Inhalations  of  cuinphur  wore  former!;  rtcoiu mended 
(Boltirher  ami  Raflimil)  in  (ii!(«isc!<  of  tlie  respinilory  tw-gaos  and. 
tpannodic  afiection?,  also  to  roliev«  hoar«oncsi^ und  aphonia,  tind 
in  cotnbinntioD  with  ninnionia  (Hjurwood)  in  the  treatment  "f 
phthisic  (Snow),  in  wtiioL  it  vnu  said  to  diminish  tlio  cou^b. 

The  v;i]wutt!  of  camphor  wer«  eitUtir  dirwtly  iiiliat«fd  bjr 
mt^o»  of  a  glans  tube  or  a  quill  filled  wirli  amall  pieces  of  citiu- 
pfaor,  closed  above  and  b<'Iow  with  cotton  wool  imd  tiikeii  into 
the  looutb,  or  the  camplior  tftiiifTed  up  like  FiiiifT,  or,  (luntly,  it 
lamp  of  camphor  \ms  bung  in  a  little  ^uze  or  muifltu  bag 
round  the  neck  of  the  patieut.  A.  Vogel  used  this  treatment, 
which  bn9  (he  advimtiige  of  keeping  the  jmlieut  perinimently 
in  an  atnio«phere  charged  with  eaiuphor,  iu  two  cimeH  of  i^jMiHiii 
of  the  glottis  with  suecess.  Y'aldeuburg also  reported  a  liiiiiitnr 
good  result,  iind  ctmsidirrwl  the  drug  luid  the  inethoil  deserving 
of  a  further  trial. 

5.  O^tm  Animale  /^ifierenm, 

having  »  very  disagreeable  smell,  acta  lut  u  (lowurful  excitant; 
it  hu  been  recoinmender)  in  a  0*2  t»  2*0  jier  cent.  aiiui-uiiH 
eotutioo  with  I  to  10  parts  tif  rectified  spirit  or  1  to  2  i«irtfl  of 
acetone  for  exciting  rcvpiratorj  movements  «ml  stiinuUting 
the  \'oval  oord»  in  muny  funns  of  liyslerical  aphonia. 

6.  A^aa  Aaa/(Ktidaf, 

recommended  in  u^thmatic  cases,  and  in  hysterical  jHiFeais  of 
the  Tocst  cordn. 

7.  Aqua  Ccuiorei 

like  the  preceding  dnig  and  analogously  to  oleum  ani- 
le a>thereum.     Kiegler  tried  it  in  a.-4thnmtie  ea>>e<i. 

8.    ReMEIHES  ACTINO  ok  TIIE  rrOSSTlTUTIOS, 
MMiiatimes  Ifxally,  wmetimes  genenilty,  aH  when  given  inter- 


1.  iodide  of  PoUx^sium  {Kiilinm  JodaUvm), 

til  ti-d  to  U'4.  I'O,  or  2'U  pir  oeiit.  soliiltuni 

fvline  {Jodam  J*uni7H). 
In  OOOj  U)  vox,  002,  or  01  per  kmH.  wluIiouK. 
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Ithtdure  of  lodtnr  (Tmetura  Todi). 
0-l>S  CO  OlfO'K)  or  1-U  jicr  cvnt.,  wiili  itdtlit!<m  on  tu  fi  peroant. 
ttjiirit  in  iu]u«'>ii»  soIuiiod. 

The  aetiou  nf  iodlni>  on  the  animal  tieflties  tlepends  on  its 
Ntmiifi  afliiiitv  for  liydrti^n,  leading  to  d«cotnpoMt.ioD  in  the 
form  of  )iviIrio<)ic  at-icl. 

The  chief  j>arb  of  the  effect  of  iodide  of  potassium  depends 
on  the  iodine  it.  contnin»<,  and  it  is  only  in  the  cane  of  coniiKim- 
tively  very  large  doses  that  the  |xita:^h  [irifduce?  any  appreciable 
effect  on  the  system.  It  ie  qnite  possible  tlmt  a  liberation  of 
free  iotlinf  from  ita  salts  may  m-cur  in  the  ay«t^m  ;  lint  we  have 
hitherto  fniled  to  deteat  even  a  temporary  litiemtion  of  io<line 
in  the  blood  nnd  in  the  tis«ite»,  and  it  Ims  boeu  ihereforEf  n^^umed 
tliiit  tht?  iodine  which  has  1»eeu  Ubtraled  by  Rxclianife  in  lli»» 
bliMid  and  iu  th«  tissues  at  once  ciit(-i-s  into  [u»mhinBti<in  with 
ailjimiiimus  bodies,  lodinL-  as  wt-U  as  todi'de  of  potassium 
ii|))jcun^  in  all  the  secrctioiiM — the  fuliva,  nrine.  hile,  and  milk — 
only  a  few  minutes  after  its  absorption,  and  generally  withiu 
S4  hour*  all  the  iodine  liss  been  eliminated  from  the  syBtcm, 
chieily  in  combination  with  i^ium. 

Iodine  and  iodide  of  potaBsium  are  rapidly  absorbRd  from 
all  the  mH<;ous  membranes  into  the  blood,  whereas  it  appears 
impossihle  to  nbtjiin  alworption  of  its  potassium  compound  l>y 
the  sVin.  When  iodine  eonieg  into  direct  contact,  with  the 
mu(»)us  merabraucs  it  acts  aa  a  powerful  in-itant,  and  when  in- 
haled niiiy  (jive  riee  to  in6omniation  of  the  laryngeal  and  bron- 
chial niucotiM  membrane,  with  violeiil  coughing  nnd  biirrjingpain. 
On  the  other  hand,  in  the  case  of  ulcerations  of  these  nmcou; 
membranes  by  the  corabination  of  iodine  with  their  secretions. 
as  in  the  case  of  solutions  of  nitrate  of  silver,  a  firm  coagulatec 
covering  i»  formed,  under  which  tlicy  may  heal  more  mpidly. 

Two  of  the  pn'jjcrlies  of  iodine,  its  ready  volatility  and  it 
speeiHe  influence  over  scrofulous  maladies,  especially  in  rcliitini 
to  tuberculosis,  led  to  its  early  employment  iu  diueaaes  of  th 
cheBt- 

Whilo  I.iaennec  regarded  the  emanations  of  iodine  from  se: 
weed  (fncua  VMxcufc*'n»  t?.  vemtroKiut)  as  the  most  active  coi 
stitiient  of  sea  air,  which  he  held  to  be  the  best  remedy  i 
phthisis,  and  aacribed  the  rare  occurrence  of  pulmonary  (uhe 
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eulosis  OD  the  coast  of  Brittany  to  their  influence,  Button  in 
l»l2d  aud  Murray  iu  IH3(t  tiad  iilr^ady  tried  direct  inhnlntion 
of  iudinc  viiiwum  in  ]»lKhisis,  and  r*-]xirted  very  favoiiniMe 
resalls  in  some  instance.'^  fixtiu  their  use  eveu  in  desjierate  OHsevi, 
sod  at  other  times  only  temporary  anieliorntion  uf  the  morbid 
cooditioQ,  l4iiter  od  Scudamore,  then  e»peciaUy  Fiurry  uiid 
Cbartroule,  Huett«  and  others  in  France,  employed  iodiuu  iu 
various  forms  for  inhalation,  nnd  obgerv«<i  more  or  lc«s  favour- 
able results  from  it*  use  in  tiilTerciiIosis  and  other  pnlmouary 
diHCasee.  Other  observations,  liowever,  in  opposition  to  thetc 
were  won  forthcouiiug,  iu  which  no  such  results  bad  been 
obtained  fruin  iodine  vapours,  and  in  which  they  even  appenrrd 
to  have  exercised  u  deleterious  iuHueoce.  Thus  Little  not  oidy 
obtained  oo  huccessful  results  from  iodine  iuhaktion^,  huL  he 
oC4»LUoDally  observed  acut*  infiammatioti  of  the  tracheal  iKueoiw 
UHMObraue  and  other  symptoms  of  irritatjon  follow  its  applieu- 
tjon. 

Nowadays  the  different  prepiiraliMnB  of  inJiue  are  employe)] 
almost  exclusively  iu  the  treatment  of  syphilitic  affectimis  of 
the  air  pHtmnjires,  in  iniiny  forms  of  pharyngitis  and  larrn^tis, 
also  in  thickenings  and  liimcfatrlions  of  the  pharyngeal  and 
Inryngeal  mucous  memhiane,  sequelir  of  !>yphilis.  So  also  iodine 
is  etill  emijloiyed  in  various  cfitairhal  and  parenchymatous  in- 
tlanimations  of  the  pharynx  and  larynx,  where  a  scrofulous  or 
herpetic  (lys<:ni«ia  e!ci:itH,  »ud  is  aUo  rucomni ended  in  simple 
pbaryogitis  and  phar}'»gitiii  grenuIowL  In  pidmonnry  and 
laryngeal  phthisis  experimenti"  wHth  inhnlatlons  of  iodine  are 
lur  the  present  raiher  out  of  fa^'our,  and  the  results  hitherto 
announced  do  not  enable  us  to  eome  to  a  decided  conclusion  us 
to  their  effit-aey  in  these  disea.-^es,  hut  the  probahility  seems 
agaiu»i  them.  Wuidenbuig  has  (juite  recently  made  a  number 
of  careful  etiieriioents,  cautiously  employing  the  smallest  doses, 
but  withoiil  obtaining  any  satisfactory  solution  of  the  i]uestion. 

Murray's  method  of  developing  iodine  vaiMum  wan  rermirk- 
ably  itimple;  he  placed  an  open  vessel  containing  moistened 
iodinr  nu  that  the  iu|ueoui;  vapours  evolved  from  »n  apparatus 
•landing  close  by  should  [wsa  over  it.  The  iodine  was  thus 
Tolatiliaed  and  dilfiucd  iu  the  form  of  violet-coloured  \-apour 
through  the  room  of  the  putienc. 
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Piony  heated  20  in  90  grammes  of  tincture  nf  iodine  in  a 
glii!it>  vewvl,  io  tbal  viijiours  of  iodine  and  ulcobol  were  evolved 
from  it,  i^nd  the  pat  ienl  drew  one  deep  ia^initiou  »ud  repeated 
tlirav  inlialutioHi^gmduiilly  fr^m  time  to  time.  There  ure  vorioua 
Other  methods  of  con  7eyiug  iodine  into  the  long*  in  the  form  of 
vapi>iir,  hut  none  of  them  hiive  cnme  into  gc-nernl  use. 

Thus  Leigh  ordered  inunetiftii!^  of  ii  strong  iodine  ointment 
into  the  chei^t  tind  axilli^e  of  hi^  {latietits,  and  then  had  the 
bed-clothe:;  drawn  over  their  head»,  so  thitt  tliej  InhHled  in  thii) 
miiimer  the  vapourisefl  iodine ;  lie  also  cak-uUited  ii\vm  Ibe  ah- 
soq)tion  of  ioiline  thruugh  the  skin. 

Chart  route  recommended  smoking  iodine  cigars,  in  the 
smoke  of  which  Klesfingky  duteetM  bydriodnte  of  luumontn. 
3<owe  found  iu  one  i>igar  0-05  gramme  and  in  a  Paris  cigarette 
0-t)S8  gramme  of  iodine. 

Iodine  wan  aUo  ^^»vA  in  pastils  (Trocbisci),  rnnde  of  a  mixture 
of  tiftccn  piirts  charcniil,  three  parts  iodine,  witli  niucibge  of 
iragAcanth. 

l.ai)tly,  lluettu,  instead  of  simple  iodine  va|)Our&,  employed 
the  vapours  of  iodic  etber,  using  for  the  purjiose  a  phial  int<] 
•which  1  trt  2  gramme*  of  iodic  etbcr  were  iutrodueed  with  a 
gmdiiated  pipette,  and  placing  over  it  a  thin  layer  of  water, 
to  pre%'eut  its  too  m|>id  evitjtonition.  The  patient  held  the 
phiiil  to  a  nostril  ami  inlnilinl  the  ether  in  dee]i  in.ipiralioux, 
He  states  that  l/i  to  20  iiibHiatinnii  were  siiflieient  to  impregnate 
the  >y!'tein  with  iofliiir  and  to  enable  it  in  \w  detecteil  iu  lh( 
urine. 

Stuce  the  intwduction  of  pulverising  apparatus  aqueott 
«oIut.ion-i  of  the  different  prp|>anition3  of  iodine  are  ahnos 
exeliwively  employed,  anti  the  rRniedy  is  most,  simply  am 
commodimisly  introdneerl  into  the  trachea  in  the  form  nf  spraj 
Tlie  per  cent.  pro|Kivtionsi  mnsr  be  HeterminPil  by  the  iodieatiot 
offered  by  the  nature  and  extent  of  the  nwlady. 

2.  Corrosivt  SubUmnlf  (IIydrar<fyrum  Bichioratitm 

Ccirosivum). 

In  (i'Otl  to  O'Oft.  0-1 ,  or  0-a  per  cent.  »o]ulion». 

The  local  effect  of  mercurial  prep:initionK  nolnhle  in  wat 
lij'on  the   [mibi  with  wlucti   thuy  come  into  contact,  t;:«pecia^ 
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opon  the  tnu«0U9  mcmbmne?,  ih  directly  corrosive,  as  tbey  form 
tolid  compounds  v'Ah  the  alburaiaouH  bodies  scarraly  at  all 
Milubli^  in  waler.  Merturic  L'bluri(it  is  tlii?  mast  t-orrutiive  nf 
all  Oxv  inercuml  compouncb).  If  the  mercurial  shit*  arc  largely 
diluted  with  water,  like  other  cau»ticit,  Uieylose  their  eorrouve 
power.  After  prolonged  exhibition  of  all  the  preparations  of 
mercury,  and  in  some  cafies  after  a  very  shyrt  time,  the  well- 
knowo  acute  luercurinl  ^^yiDptoms  appear  id  othe^rt^e  healthy 
8ubjecU,  wliile  in  syphilitic  disease  the  iipiieumnce  of  the 
Bpecific  action  due  to  the  mercury  absorbed  coiiieide.l  with  the 
appexniDce  of  the  topical  ctfects  peculiar  to  the  dnig. 

The  properties  of  mercury,  volatilising  at  40",  boiling  at 
360"  C,  qualify  it  for  impregnating  the  system  by  iuhulation 
of  mercurial  vapoure;  and  memirial  fumigations  nre  among 
the  earliest  melh(^ig  which  were  adopted  for  the  ujiplicatiun  of 
thi«  remedy.  When  syphilis  first  appeared  in  Italy  ul  tbu  l-ikI 
of  the  fifteenth  and  beginning  of  the  siJrteenth  century,  mcr- 
eorial  fumigntions  were  em]>!oye{l  first  by  Jobnnu  de  Vigo,  aud 
(viiidi,  Fmra;itori,  H.  tSchtnid,  and  otbem  at  once  di^semiuated 
thiEi  new  method,  by  which  at  that  time  the  most  favourable 
remJtK  wen:  obtained  In  this  disKasi?.  SloliL-s  also  n-commrnfte^l 
itjapplie^jon  in  syphilitic  laryngitis,  and  Ijingfchcrt  i)rescribed 
a  pre]jnmtion  of  cinnabar,  chaicnal,  nitre,  tnucilnge,  and  some 
bt-uzoic  uoid  to  be  used  in  imetil^  Tbilt;  Xevin  rcconiinends 
the  BDioking  of  mercurial  cigarettes  made  of  red  jfre-cipitate  as 
&  remedy  f<,r  nyphihtic  ojanna,  the  viiinmrB  being  inhaled  into 
the  oral  cavity  and  expired  wilh  cloKed  mouth  through  the  none. 
Ill  the  Kant  to  the  present  day  mercurial  fumigations  and  in- 
lialationo  are  extensively  employed.  According  to  the  reports 
of  Ptdlak,  ^thyaicinn  iu  oixlinary  to  the  Shah  of  Persia,  the 
anti»yp)ii]itJc  treatment  luo^t  in  vogue  there  is  the  inhalation 
of  tncrcuriiil  vapours.  For  this  puq»)se  a  eionabiir  lozi^nge  ii< 
added  to  the  narghile  tobncco,  and  thi^  pipe  smoked  OQCC  to 
twice  a  day.  In  ui^ing  the  fumigations  the  patients  are  com- 
pletel}*  undressed,  their  eyes  are  covered,  some  covering  is 
ful^DKl  rouxid  the  neck,  aud  ihey  are  then  exposed  to  the 
mercurml  vajMUrs.  These  fuiiiigatiuus  are  rqteriled  twice  a 
liay.  Pollak  Las  obwrved  highly  favourable  rcBultii  from  this 
method  even  in  inveterate  caeca. 
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Recently  inercurial  inhalations  have  been  Almost  exclusively 
iidministered  iu  tlie  form  of  pulveri^Hl  solutJoiiit,  especially  ia 
iiv|>hililit:  uAVctioiid  of  tLe  rt-?pi rutorv  ur^n»,  either  alone  or 
iu  coinbiDatiun  with,  other  tieatmt'Ut.  TUm  Douuirqiuy  wtt- 
neg«ed  th«  dit!ii|ipearuDce  id  a  very  short  time  of  nuuieroufl 
plaques  inuqite^igfs  of  the  soft  polate,the  [)tmryiu[,nnd  tbt-  larynx 
after  tubulutiou^  of  a  0*05  per  cont.  Dolutiuu  of  eorrosivp  subli- 
mate, and  Si'hnitzler  also  em]>Ioyed  with  Bueoesa  iohalalioriB  of 
0*2  pur  cent,  suliitions  in  uleenitioii  of  the  iias«-pliaryngKa! 
Kpacc  and  the  larynx.  Lt-wJu  nrcoiuineiuU  iulialatiuus  of  nub- 
lininte  in  catieH  in  which,  oftt-r  recovery  fh>m  flyphiUtic  pharyogo- 
laryogitis,  euhmucous  and  mucous  swelUng^d  remained  behind 
)□  the  phoryux  and  Inrynx,  and  he  eommUDicatCB  a  ca»o  of 
syphilitic  eteiiottie  of  the  larynx  which  he  effectually  cured 
by  this  treatment.  Waldenburg  also  mentions  iahalatious  of 
corrosive  sublimate  as  the  most  Muceettsful  remedy  iu  alToctions 
of  thi-  pharynx  antl  iaryax,  and  be  stjites  that  he  birovelf  found 
it.  f  flicneious  in  very  nhBtimtte  cases  in  which  genend  treatment 
had  utterly  failed.  Waldenburg  reconimetulfd  it  in  many  non- 
Fyphilitic  afl'rctiong  of  the  pharynx  and  larynx  which  present  a 
certain  external  rpsembhinee  to  syi)hiliti(!  prot»sst>B,  in  intenM> 
pareniihymHtoiu  infl^intniilinns  of  the  inucoiUL  and  auhmuiMMS. 
with  tendency  to  ulcerations. 

Waldenbiirg  further  states  that  he  hiu  occasioDally  found 
tlie  sublimate  very  effieacioiis  in  affections  which,  as  lie  expresites 
himself,  are  analogous  to  lichen  and  lupus,  ai«  frequently 
atleiidiint  on  cutaneous  utfeLlioiis,  and  miiy  therefore  ImicIuuuc- 
terised  a.-«  herpetic.  Lastly,  Siegle  ha*  cured  syphilitic  ulcera- 
tions in  the  larynx  by  inhalations  of  corrosive  fublinmte. 

In  the  application  of  the  ti^iibliraate,  as  in  that  of  euei^etic 
remedies  generally,  superficial  iD<;pirations  are  to  be  preseribed, 
to  avoid  the  deeper  i^eaetration  of  this  active  agent  into  the 

ixissaae!..     It  is  therefore   siieciidlv  advisibU 
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i-Windler  or  tlic  Bcrgsoii  apjHiratus  for  its  application. 


J'&EI'ASAT20m  or  ARSEXIC, 
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S.  Arsenic  {Aritenicuvi  Alhtim). 
Kali  Arftenico/iKm.,  Fou'ler'a  Solnthn, 

Xairum  Arsniicosmii,  Litjnor  Arftiiicfilis  Fifnonii^ 
In  0'9  Ui  tl'5,  16,  «r  '2-0  per  oent,  *jlulii>h*. 

Thp  ilpv<?lnpmt>nt.  of  nrifeiiions  acid  in  the  form  of  vapcmr 

by  lieating  Kiilphiiie  of  arnenip  (oriiiiuput)  was  known  to  the 

:ients,  and  arsenicnl  fiimigHti'^ns  were  emplnjed  in  ancient 

les  bj  Galen  jind  in  the  Middle  Ages  by  Klitizeii. 

Tho  tlientjieut ic  action  of  arseuicttl  vapours  eeemd  to  be 

especially  intlicated   in    certain    affections   of  the  respiratory 

«T;9an«,  attbnia  and  phthi«i«  in  [xirtlcuUr,  und  won  in  qtute 

recefit  timei  obeon'stions  hovo  been  published  of  their  sticcefss 

in  these  diHeaseit.     Thuti  TrouHJit^iiu  reooutmetided  the  iitniukiiij; 

of  arwnical  cignnt '  in  pbthisiK,  and  tohicco,  mixed  with  iirsenio 

(0*015  gmtutue  of  ncii\,  ariienicoN.  in  a  small  pipe  hal  f  tillt^l  with 

tobacco),  has  been  used  with  witisfactory  result  in  Ameriica  in 

eposrnodic  asthma.     Allu^iivii  has  been  made  very  receutly  tu 

the-fact  frequently  stateti,  but  nut  a»  yet  autheuiicuted,  tliat 

many   inliabitaut^j    of    mountainous    rej^ion^,    especially    thv 

Slvrians,  are  in  the  habit  of  taking  a  small  piece  of  arsenic  in 

the  nouth  when  they  climb  heights,  to  countentct  dyKpnrna, 

and  tliig  baii  been  supposed  to  furnish  nn  anidc^y  t'J  the  action 

nf  arspnie,  especially   as   stated    by   the    P'lench    physieiiiiis. 

^'irtingUauseu    also,  in    treating  a  *  neurosis  of  the  laryus,' 

vkich  maoifetited  itself  by  pain  in  the  laryngeal  region,  heuted 

three  drops  of  Fowler's  S(.'lutii)n  with  two  teaspoonfule  of  water 

o^era  spirit  lamp,  aad  made  the  [latieut  inhale  the  vapours. 

After  three  weeks  of  this  tJvaf  meot  the  neuroBis  diwipjieared. 

Sioce  the  introduetion  of  the  pnlven*iug  apparatUM  aqueous 
wlutionsof  potassium  or  Bodiimi  arscmcate  huvo  bevu  exclusively 
HBjiluyed,  and  Widtiughauaen,  Lewin,  WaJdenburg,  and  otliers 

'  Mode  of  {mpnnittun  ai^coriHiiK  lo  TTt3iiii*tnu  :  natr.  or  kal.  ai>fniwni. 
Ilalpnm.  an  lUuolreJ  in  lu  ^rmH,  i>t  water,  mid  ikbiiiii  'i  grms.  of  ihia  *oln> 
''Ml  i*  jMunMl  oD  M  Illicit  o[  pujwr,  wbicb,  wli«in  naturatvd  with  IIm  Huid,  i» 
lined  aud  P>IInl  inl'i  liule  cigure.  Tlie  patltiiii  ttuiukiia  tlis  dgara,  ftlao  in* 
bklicg  the  v^Mur  taio  the  bronchi  3  lo  B  or  G  tltnr*. 


jS4  TtrspriiArour  TnEnAt*EUTtcs. 

huvc  obtuitKrcl  qiiitp  rcmiirkablc  results  frum  l.hem  in  asthma 
and  empliysema.  I  rayt»elf  have  rcpeat^^dly  made  u«;  of  iu- 
jjalrttions  of  tJie  aijiieous  jw^lution  of  potasi*ium  orscnioale, 
especially  in  nervouf  ajithmn,  but  have  never  been  fortunate 
enougli  to  obtain  any  such  Biit.ii>fnctjr>i].' 

It  is  un ne('e«isary  to  kiv  thai  in  the  application  of  tilia 
highly  poisonouB  drag  we  must  nlnrays  begin  with  wwik  »olu- 
titvnii  ami  increase  their  strength  very  gradually.  It  if^  &\t/n 
important  to  notice  the  existence  of  any  counter-indicutions 
to  these  anienical  iQlmlutions,  and  eai>ecially  to  take  into  coD- 
siiienition  the  general  state  of  the  $y*teni. 

9.  MlSEIlAI.  Watera. 

When  we  come  In  classify  mineral  waters  aiTcoriiiiig  lo  their 
therapeutic  action,  we  must  place  them  among  the  veftolventa; 
for  when  they  are  brought  directly  into  contact  with  the  tiurfncrs 
of  the  mucous  membmnes  they  esprcise,  by  their  alkaline 
constituents,a  solvent  action  on  the  mueua,  and  so  promoto  ex- 
peetoration,  white  they  aUo  act  to  some  extent  as  emollients. 

Their  physiological  and  thcnqjcutic  effects  depend  on  the 
proportion  of  carbonate  of  soda,  common  salt,  or  alkaline  sul- 
phides which  they  contain,  and  coincide  in  part  with  the  aetioo 
of  ihese  alkalies.  We  must  also  takw  inUi  accwuiit  the  large 
quantity  of  water,  so  that  mineral  waters  exert  ranch  the  ssmie 
effect  as  solutions  of  the  same  strength  of  the  alkalies  which 
they  contain.  Mineral  waters  have  no  particularatlv*antage  ovei 
these  flolutions,  except  tlie  simplicity  of  their  application  and 
their  undeniably  favourable  mineral  combination,  which  makei 
it  in  many  eanefi  desiruhle  to  employ  them  in  inhnlationi 
where  they  are  indicated. 

1.  AUiAiline  Waters. 

Among  tilkaline  waters  those  of  Ems  are  the  moet  est«i 
sively  emploved  as  iiiliidaiions,  and  were  the  first  to  be  i 
uiied  (Wistiughausen  and  Vogltrj. 

Of  theO-33pKrccul,  solid  constitui-nts  in  these  waters  aba 
()-2  per  cent-  consist-s  of  bicarbonate  of  soda  and  0"1  per  cent, 
common  salt,  and  it  is  to  the  presence  of  these  that  the  intluen 

■  It  U  not  in  tlic  '  iiervou« '  to  mnoh  ii«  in  ttie  '(MtUrrha] '  farm*  oE  lutli 
thai  aneiiio  in  of  uiiduublod  Hcrvicv. — Ta. 
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<»fthe  water  upon  1lie<)urftice  of  the  rmicoan  membraDL'  in  (.'liiefly 
due.  Thejjreneiic'tf  of  tlie  ntlii-r  solid  constitHenti;  may  V  ignored, 
bill  the  amount  uf  vaxU-r  will  irmlfriiillj  in fliiciifc  their  iiction, 
alk'vintiug  aiiv  irrituhlt;  (^nnditionti  whirh  may  fxist,  and  prw 
motiiig  exjKvtunition.  The  »inaU  amniint  of  Falinc  constitucnU 
in  the  waror  will  «ot  fuvoumbly  u]»od  the  enitlie-lial  surface 
gL'tn-rnllv,  and  in  catanhal  affectirtnn  ujion  the  layers  of  celU  in 
proofs?  of  dcsqunroation  and  reproduetion,  whereas  pure  water 
acts  upon  tliose  stnictur^fi  as  a  ix^wfrfiil  reajjpiil  and  deslrovs 
the  young  fells  liy  exciting  endosnurticr  artinii,  Aceimling  to 
Virehow,  diluti-  Htknline  Rolutions  have  the  power  of  restoring 
the  inov<rmentH  of  the  ciliated  t-pithelial  cella,  when  they  are 
Io»t,  and  .Sprenj^lor  has  himself  ohisen'ed  this  effect  of  Ems 
w»t«r.  If  ve  place  a  portion  of  ciliated  epithelium  vitU  the 
cilia  al ill  in  motion  iinil*r  the  mic^^Bcope,  and  wait  till  tlie 
ciliary  inovemeiit  has  iiarlially  or  wliolly  feaaed,  we  may  rpsl«re 
it  by  moistening  the  epithelium  with  Ems  wat*r.  The  free 
carbonic  acid  contained  in  llif  water  can  at  most  he  only 
efficacious  in  iohatalirins  administered  on  the  spot,  as  scarcely 
any  tnoea  of  it  &re  ducoverable  in  the  vrator  ia  t}ie  stone 
flasks.  The  ciirbunic  atiid  itself,  set  fi-^e  in  pulverisation,  aets 
in  6ome  degree  as  u  stimuhint  and  at  tlic  same  time  uUayn 
irritation,  btit  aggravates  any  difficulty  of  brentliiug,  and  n> 
interferes  with  inhulation  in  the  ease  of  patients  who  sufler 
from  (iyspna'ii. 

Inhalations  of  Ems  water  are  indicated  in  the  later  stages 
of  acntv  or  aubaeute  catiu-rh  of  tlte  pliaryax  and  larj'ux  a^  well 
a*  of  the  trachea  and  braiichi.  in  which  conceulrdted  solutions 
of  carbonate  of  »o(la  produce  trritation,  nud  the  application  uf 
aetringentd,  such  as  alum  or  tanuiii,  for  arretiting  tlie  process 
inducefl  un  aggraviition  of  the  inHammatory  symptoms.  80 
also  in  hypenemtc  cooditions  of  the  larynx  resulting  from  over- 
strain, and  attended  with  a  ft'eliiig  of  drvueKs  iiiid  tickling,  Iet<« 
frequently  of  pain  or  burjiiiig  and  pricking  iu  the  larynx,  with 
rDUghne^s  and  ihickncsM  of  the  voice,  and  due  to  slight  swelling 
of  the  margins  of  the  vocal  conis  or  secretion  of  scanty,  t^na- 
ciou»  mncus,  which  occurs  frequently  with  pulille  S|)uuker5, 
Bctors,  and  singers,  I  luive  always  obtained  satisfactory  results 
from  inhalations  of  Ems  water  several  times  iu  the  day.     AIhq 
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in  pharyngitis  siL-c>ii,and  especially  iu  dry  cAiairhsof  the  larynx, 
rh«  trachua,  and  the  bronchi,  i.lie  ]^m»  wat«-  may  he  UKed  lo 
relievf  these  »j'ni|>fx>nis,  which  It  rifn^n  hy  nmisteriing  ilie  sur- 
fticL-  uml  prnmntitig  Mtrcretion,  nnd  hy  diluting  und  thitining 
RiHsaes  of  titnacious  mucus  they  are  rendered  much  easier  of 
eij>L>ctomtiou.  When  the  indicntiuus  ore  similar,  Erne  wat^r 
may  also  be  osed  with  advantage  io  many  forms  of  phtliisie  and 
tuborculosia. 

Filially,  in  order  to  priwlucf^  a  more  decided  efFwt  in  catarrli 
of  the  mncous  mernhnines  a  concentrated  sohition  of  ihe 
natufttl  salt  of  the  Ems  springs  wns  obtained,  containing  the 
coTiRtitnent«  of  theKnia  springs  twenty  times  concentrated,  i.e. 
hiiving  4  percent,  of  carbonate  of  soda  and  'i  percent,  of  comiuon 
ealt,  by  eviiporating  the  Konig  Wilhelm  springf  at  Emh  Id  order 
to  obtain  the  degree  of  concoiitration  suitnble  for  each  cbrc,  the 
bert  plan  u  tn  mix  the  soluble  Km?  salt  with  the  water  of  the 
Vietorin  spring,  as  this  is  the  richest  in  eorbolic  acid.  This 
stronger  solution  of  thf  Enijt  sail  i«  aiiplk-^ible  more  puitieulartv 
in  chroaic  c]itarrh«,  iiipbaryiigiti<(  sicca,  to  relieve  the  Rvinptomtf 
in  pKiiryiigitis  granulusti,  uUu  in  chronic  tiiryngiv-tTacheitiK  and 
bronKhil-i?,  Ixilh  in  the  Bimph-  fomi  and  when  complicated  with 
eniphyHtriun,  partly  to  titimntate  healthy  secretion,  jwrtly  to 
facilitate  the  expectoration  of  abundant  and  consiittent  mucous 
accumulations;  it  in  also  ineful  to  oome  extent  in  bronohorrhcen 
and  in  many  tnrj^id  form^  of  tubercitlo»iit.  Instead  of  the 
Victoria  spring,  distilled  water  or  pure  rain  or  spring  wntor 
may  he  uxed  for  the  reqnired  dilution,  as  the  influence  of  the 
solution  depends  wholly  on  the  amount  of  carbonaleof  »oda  and 
common  salt,  in  the  reciprocnl  proportion  of  2  :  1,  which  it 
contains. 

Luless,  like  Waldenbiu-g,  we  prefer  simple  eoluiione  of 
bicarhooate  of  ioda  and  common  salt,  we  have  in  the  employ- 
iriont  of  the  ¥a\\^  ^.'ilt  a  means  of  greatly  extending  the  use  of 
tiie  Ems  springu  in  the  treatment  of  respiratory  diseases. 

Other  mineral  waters  have  an  analogous  action  to  the  Ema 

ter,  corres|M)ading  lo  the  ;>ercentage  of  allcalies  contjuncd  in 

im — Vichy  with  about  0*5  i>er  cent.,  Biliu  with  *ho«t  03  per 

nt.,  Obersilz  npringK  with   0-24   per  cent,  of  bicarbonat*  of 

Kbf  &.e.    It  is  unneceesary  to  enter  further  into  this  subject. 
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2.  Common  Salt  Water. 

The  effect*  of  the  coramon  nalt  wal€T«  in  tlie  vnrioUB  gjm.8 
have  no  Vind  of  advantnge  over  ordinnry  solntiong  of  chloride 
of  sodium  of  the  twme  strength,  ain5  have  therefore  only  a 
certain  value  in  their  own  localities,  wliile  in  other  places  they 
can  be  entirely  replaced  by  the  aoliitlont*  of  common  salt. 

In  places  where  Ihe  differeTil.  S]>ring!i  eontiiiu  a  widely  vary- 
ing proportion  of  M)diuni  chloride,  as  n.t  Soden  iu  the  Tautiuit 
and  ot  Kiesingen,  whore  the  difftrcut  springs  contain  from  O-a 
to  1*5  per  cent,  of  common  suit,  these  several  epringw  iii  Oiem- 
sclvefl supply  the  possihilily  of  varyiiigthe  dose  accord iii^'ly,  and 
an"  thus  suit«?«i  to  the  treatment  of  a.  large  serieH  of  diseases. 
Ill  sidjue  liiiths,  a»  at  Keiehcnludl,  Isehl,  Hhetoe,  the  brine  is  dt- 
lutrd  in  ^-iirious  degrees,  and  is  thus  obtuined  of  the  necessary 
conceiitmtion  adapted  to  individual  ciis«. 

Af  the  action  of  these  mineral  waters  itud  the  indications 
for  their  use  are  precisely  identical  with  those  of  sodium  chloride, 
]  need  only  refer  to  the  section  which  treata  of  this  substance. 

3.  SiUphur  Waia: 

^ll^tttdkit  wa*  the  idea  of  applyinij  Rulphnr  Tmtor  directly 
to  th*^«plfBtory  organs  that  tirst  led  to  the  invention  of  the 
method  of  pulverising  medicinal  fluidti,  and  although  in  France 
it  WU8  n-gnnled  as  the  chief  object  of  the  new  iiietiiod,  yet  its 
application  to  diseases  of  therespii-alory  orgiins  i»  very  limited, 
ajid,  like  alkaline  and  eoiutuon  salt  water*,  they  have  lieen 
very  generally  sup'Tsedcd  by  artificial  solutions  of  the  alkuliiui 
xulpbides  and  ttulphurettcd  hydrogen  wutcr,  which  admit  of  a 
more  exact  estimation  of  the  dose. 

The  effects  of  sulphur  waters  dojiend  id  the  first  place  on 
their  mlid  constilueuts,  whteli  act  wi  sulvents,  then  on  the 
iinlj>hurelted  hydrogen  tliey  contain,  and,  although  so:ne  of 
this  escapes  during  pHlveris«lir>n  in  the  fwnti  of  suli)lmr  com- 
[Kinnds,  a  xufficient  quantity  renmin^  to  act  as  a  eidnialive,  an<l 
tU»^n  there  is  the  water  itself,  by  the  actiun  of  which  they  take 
thdr  pUce  aa  resolventa  and  emollients,  and  may  therefore  he 


sss 


itEsrisATonr  rimuM'EVTics. 


aiiplied  wht^rever  audi  remedies  are  indicated.  Sulphur  waters 
ure,  howover,  eitcaaively  used  in  France  in  almost  nil  diacnsc^ 
of  tile  pespinitory  orgnna,  in  :ingina  toiLiiUaris,  [tharyngiti>!, 
and  laryngitis  gratnilosa,  chronic  laryngitis,  aphonia,  Hpasm  of 
the  glottis,  hronchilis,  emphyscnia,  nuthma,,  pulmnnary  nnd 
laryiigt'al  {ihthiitis,  8y[>hili9  of  the  jihurynx  and  lar^ux,  and  to  a 
certain  extent  in  cardiac  alTee-lions. 

The  «\m»  motX  fniqiiented  for  the  inhaliitioQ  of  Hulphur 
waters  lire,  iu  France,  l*icrrefoada,  where  Ijales-tjirwut  fivtt 
eficcted  the  p  ill  vc-risa lion  of  the  lodU  vat'Cr,  t\*o  at  Eaiix- 
boiini*);  and  Kuzi't-les-Bainu.  Iu  (rttrmauy  (hethermul  tmlpluir 
watprs  nl  Ais-lH-(.'ha|K'Ue,  and  those  of  BadiMi,  near  Vjtfuua,  iu 
SwitKprland  thoss  of  Sebinznach,  are  t-mployed  iu  tlie  same  man* 
URr,  while  (h(-  silieatcd  water  of  the  culd  spring!)  at  Weilhaeh 
and  Ncuiidorf  huit  heeu  uet-d  uu  a  Very  liU^«  eculc. 


10.   GXSES,. 

We  have  no  very  imiKirtaut  theraiicutic  rt'sults  to  report 
from  the  o&o  of  oxygen  inhalations,  although  when  the  gas  wad 
first  discovered  by  Prieatloy  grsat  hayica  were  entertained  in 
many  quarters  of  its  effiwiey  as  a  reiaedinl  agent,  and  fresh 
attempts  have  been  repeatedly  made  to  utilise  it  in  a  variety 
of  ninladies  hy  changing  the  form  and  mode  of  its  application. 

Tlie  theory  of  the  snpjiosed  agency  of  oiygen  gas  in  pro- 
moting change  of  tisane  and  altering  f)athological  proceMea  ia 
«hak«n  by  the  negative  reBults  of  thoroughly  reliahle  observers, 
80  that  we  can  oo  longer  place  the  action  of  oxygen  gas  above 
that  of  pure  air,  free  from  injuriou*  udmixturcs,  and  oil  state- 
ments to  the  contrary  should  ho  weiglii>d  very  carefully. 

The  introduction  of  oxygen  into  the  bloud  is,  hv  fnr  the 
largest  jairt,  effected  not  by  absorption  but  by  chemical  com- 
hinaiinii,  and  Hoppe-Seyler  proved  (hat  the  hs-moglobin  of  the 
nxi  rrii-]Hiselc»  in  the  cuni'titueni  with  which  the  oxygen  combines. 
The  amount  of  oxygen  cai>able  of  being  absorbed  through  (he 
lungB  depends,  therefore,  almost  cxetusively  on  the  amount  ol 
ba^uioglubin  eoulaiued  iu  itie  blixal,  and  arterial  blood   it  iuor« 
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than  nine-tcnthe  snttinited  with  oxygen.  The  \*nriiLtioQg  in  the 
amount  of  oxygen  id  different  individuals  depend  MiWly  ou  the 
variations  in  the  a»i<iuu1  of  lirf-nioglobin  itself,  as  iLenmoant  nf 
oxy^^eti  uud  the  iimuuiil  uf  lia-iiiog)obin  ax*:  ulways  iti  [irujHiiiinu 
to  one  another  (PflUgcr).  It  in  true  that  the  blood  is  niso 
subject  to  Dalton'e  law  of  the  nbsoqjlion  f>f  gases  by  fluids, 
iioeording  to  which  the  weight  of  the  rjunntity  of  gas  absorbed 
by  a  fluid  ii  pro]]()rtiutial  to  tlie  pmstture  to  which  the  gns  U 
subuu'tted ;  but  this  exct^jiliou  only  weurs  in  nn  sipprpeiable 
df*gree  under  a  very  higli  coudeusation  of  oxygen  and  nnrlpr 
the  pressure  of  severiil  ntmospheres.  Under  anlinarynr  slightly 
iQcrcitscfi  atmospheritr  pressure  the  ainuunl  of  <>.tygrn  iibfliiibed 
by  the  serum  Is  too  ninnll  to  be  taiien  into  iietuunt  in  the 
pTtwessee  of  which  we  are  now  treating.  Jn  Lavoiiicr's  experi- 
rnent)i.  and  in  the  later  and  more  aeetinite  esperiments  of 
Kegtjault  and  Keis^^t,  no  etiseutiul  iiitlueuee  upon  the  c]UHntity 
of  oxygen  alworbed  and  thai  of  carbonic  iicid  dineharged  in  a 
given  time  wus  exereised  by  the  iuhulalioii  of  an  iitinosphere  of 
pun.^  oxygen,  or  by  the  Increitse  uf  tlie  prescure  of  the  oxygen 
ID  the  atmosphere  by  that  of  an  additional  atmosphere. 

Tlie  rei>ulls  whieh  P.  Bert  hat*  obtained  by  experiinenta  on 

di^gs  with  regard  to  the  iuUuenc*  of  compressed  air  ou  the 

amount  of  gases  contained  in  the  blood  are  here  of  considerable 

importanee.    Besides  the  quantity  consumed  by  the  tifemoglobin 

fcr  conversion  into  oxyha<inoglobin,  nnd  whieh  wag  indepeud&nt 

of  liie  pressure  of  ga»(  within  the  litntls  taken  into  account  here, 

a({uuntity  of  oxygen  which  varied  with  the  pressure  was  at  the 

auue  time  abwrtwd,  amounting,  however,  to  hardly  0-5  vol.  per 

cent  at  1  ntmoaphei-ennd  37'  C,  bat  sufficient  to  exemplify  the 

{iroportionatc  increase  to  the  increaaed  pressure  of  the  atmo- 

»[ihere  which  the  amount  of  oxygen  contained    in  the  blood 

shovf  under  increase  of  atmospheric  pressure  in  Bert'g  exjwri- 

tnenlx. 

In  the  following  table  the  amount  of  oxygen  euntaiaed  in 
Urn  blond  of  the  carotids  of  dogs  kept  in  compressed  air  i« 
tibalatcd  and  reckoned  at  U°  C.  and  760  nun.  barotuetric 
pri'uute. 
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Bert  also  took  blo<>d  which  under  the  ordinary  ntmofpherie 
pressure  absorbed  14  per  ct^iit,  by  volume  of  oxygen,  and  Blioob 
it  uj)  with  osygii'u  uiidt^r  iucrea«cd  atiuoepheric  pressurr,  and 
fouud  undt-r  a.1%  alniospbcTes  19-2,  uu^lt  twelve  atuiospliereii 
2(),  iiud  uuder  eiglitteu  atinugpliiTt-M  3I-I  ixr  ceut.  by  vol.  of 
oxym;u  in  it.  The  bltMnl,  thercfon.',  contained,  in  udditiou  lo  tlic 
iixcd  and  cuuitt-aut  amount  of  uxvgrn  hi  combJimtiuu  with  thu 
liaeuioglobin,  absorbed  oxygen  in  atccrdance  witli  Ualtou's  law. 

Bert  fuiitid  that  the  highest  limit  reiiehed  in  aiiimali!  inha'- 
ing  an  atmosphere  containing  oxygen  of  highpr  denaity  was 
from  28  to  SO  jter  cent,  by  vohnne  (0""fi  metre  pre-isure)  o( 
oxygen  in  their  arterial  blood.  Pure  oxygen,  under  a  prewiure 
of  3"5  atmospheres,  was  fata!  to  animal;*,  slight,  trembling  of 
the  head  and  feet  being  fullowtnl  by  Htrong  i;onvul»ions  rt-pL-ated 
at  pretty  regular  intcrviiU,  but  becoming  weaker  luid  vcakei 
till  death  aupt-rvened. 

Speck's  exi>eriments  npon  the  absorfftion  of  osygen  agree 
with  P.  Hert's,  but  their  vidue  is  neceHiianly  iliniiuished  by  the 
fact  that  these  were  only  of  a  few  niinutei;'  duration. 

Accni-dingto  Speck,  tlie  ab«nrj)tioti  of  oxygen  itituthe  blood, 
besides  its  combination  with  li«-mog1ol>in  when  the  giut  is  in* 
haled*  19  alao  subject  tn  the  law  of  the  ditfnsion  of  gases,  and  it- 
ubsorptJon  into  the  blood  lluctiLate»  within  pretty  wide  limits 
according  to  the  rate  of  pressure  of  the  oxygen  in  the  inspirw 
oir.  The  more  oxygen  the  inspired  iiir  cont.iins,  the  mon 
oxygen  will  also  be  absorbed  j  yet,  whatever  amount  of  oxygei 
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»  contaioed  in  tlie  air,  the  blood  reaches  a  condition  uf  Mtura- 
tion  beyond  which  the  ahaorption  of  oxygen  ateiuhly  liiminiiiheii. 
Still,  ncconling  to  H})eck's  pxpmm^iits,  no  in{.TPn!>e(l  nxirlntion 
iecompRDies  tlii»  increased  absorption  of  oxj'gen,  nor  could  lie 
detect  any  increased  excretion  of  carbonic  acid  nor  any  eleva- 
tion of  the  temperature  as  a  result  of  it  ;  ho  also  he  failed 
to  obflL'rvtf  any  rhaage  in  hii  ovrn  sensations  when  brejithiii^ 
air  richer  or  poorer  in  oxygen,  especially  with  regurd  tu  greuti:*r 
or  lets  freeilom  of  Tesipiration. 

And  now  theqaeiitton  arise^t  whether  the  oxygen  introduced 
through  the  lung»  into  (he  blood  is  in  a  neatral  or  in  an  active 
stalp.     As  oxidation  in  the  animal  body  occnrv  at  a  lower  tern- 
piirature  lluin  i^  poMible  outside  the  orgauisni,  the  hypothei^ia 
WBtf  Htarted  that  oxygen  must  be  transported  in.  an  active  modi> 
Ikaition  ait  ozone  (in  the  same  way  as  in  spongy  platinum)  by 
the  blood   (wrpusclee  as   conveyers  of  ozone-    to  (hi.-  cellular 
tiMuea,  andf  by  itji  action,  the  albumen,  the  fat  and  carbo- 
hydrates were   there  eonsnined ;    and  that  thoreforo  all  tLj*Ke 
organic  compounds  naight  be  oxidised  at  a  lower  ttimperaturti  by 
mesn«  of  ozone,  outitide  the  organism,  jiut  as  in  the  living  body. 
PlauBible  a»  this  hypothesis  iippeiirs,  the  critifitl  anil  i-xperi- 
ineutal  observations  of  Ilupijc-Seyler,  and  fsiMsciutly  of  Pfliiger, 
demonstrate   itH   inaciruracy.      Ffliiger's   view   ii;    that    atiimal 
oxidaiioD  is  aualogons  to  the  slow  oombu^tion  of  active  ph<^i^ 
pborus  in  dilute  oxygen,  in  which  the  eauiie  of  the  chemical 
combination  Ueu  wholly  in  the  plioftphoniii.     He  further  holds 
that  the    combustion  of  animal    cells    is,  within  wide  limits, 
altogether  independent  uf  the  rehitive  pressure  nf  the  neutral 
oiygen,  and  has  no  belief  in  the  presence  of  un  Hctive  oxygen. 
All  the  factH,  he  says,  tend  to  pruvi;  that  the  oxygen  of  the 
blood  is  neutral,  DO  that  it  retains  it«  ttajiAportability,  and  is 
kble  to  be  conveyed  in  all  directions  by  the  blood  corpuscles  at 
lie  natural  tenijieratuiv  of  the   body,  om  the  investiguttooe  of 
Dnnders  liave  shown.    If  ozuiiiwitiou  uf  oxygen  were  txj  take  place 
in  the  blood,  this  tranK|H>rt;ibility  necessary  for  diffusion  would 
I  heat  once  Inst.    At  all  evuntd  the  usvgeu  t-uuld  not  in  that  case 
'Woefit  tli«  ti^suci).     For  tbv  i'urbla-r  discunifian  nf  this  subject 
W  ratut  refer  to  the  worka  of  Pflijgor  and  Hoppe-Seyler  tbem- 
Mlvra. 
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Now  thjit  this  fact  is  made  known  the  eRurtit  will  have  to 
bf;  nhaiidtinfd  tu  tieck  to  bring  about  a  therajicutic  utiTect  in  the 
eense  of  accelerating  oxi<li.siitg  prncuHties  in  the  boily  hy  iuLula- 
tion  of  ozonised  air  or  by  internal  ailministmtion  of  ozone  water. 
Thy  only  advantage  arising  from  ozonised  air  is  that  it  [iruniot4_'S 
tl)«  cumbuetioD  uf  ddeteriou^  gii.«e8  and  of  readily  uxidinablB 
bodies,  nod  by  its  influence  u]k>u  ferments  uud  low  organiBinn 
it  excrtM  a  clumping  influence  ou  the  air,  au  Uuit  in  a  highly 
oKoni&ed  atinofiphuri:  the  gi-uvrid  sauitmy  couditiunK  art:  im- 
proved. Ozone  a£  such  cannot  make  it«  w&y  into  the  blood 
iiiH'If  (^ttht^r  in  the  uay  of  inbulation  or  by  the  internal  udruiuit)- 
tmtitm  of  ozone  wuter,  siuec  it  finds  8ub»;tane«H  (•uoii^h  ou  the 
iDiicouit  membranes  with  which  to  cumhiue  and  xo  to  lose  its 
active  cliaracter.  (hi  the  olht-r  hand,  it.  may  jmivoki;  dimnse 
by  exciting  inflaninialinii,  a^  it  iM  ujit  to  do  when  it  coiiieii  in 
(»Dtact  with  the  mucons  iiiRmbraDos  when  in  a  dry  state  aJid 
unprotected  by  mucus,  owing  to  its  strong  chemical  activity  j 
thuB  it  may  give  rise  to  colds  in  the  head  and  to  lar}^lgt!8l 
and  bronchial  cularrhtj  (RuHsbacb,  Nothnaget).  Acconling  to 
SehonWin's  exiieriniMnts  a  jircuKirtion  of  1  ;  6000-2000  of 
ozone  in  the  air  Hiiffines  to  produce  in  email  anininlti,  such  aK 
mice  and  mbbite,  violent  excitement  and  diHltirbance  of  respira- 
tion, terminating  in  death  with  eyrajitoms  of  collaijse,  while 
lari^r  nuinuils  and  men,  after  the  inhatation  of  coneideniblr 
cjuuntities  of  ozone,  are  seized  with  symptoms  of  irritattoi.  and 
inflnmmation  of  the  respiratory  organs.  But  even  were  we  to 
imagine  that  oxone  as  such  could  penetrate  into  th»  blood, 
which  in  physiologically  impoB^ihle,  it  would  only  exercise  a 
diiitiu'bing  influence  upon  the  consLitiieut«  of  the  blood  inittead 
of  producing  any  therapeutic  effcut. 

Kn  equivalent  therapeutic  rennlbi  whatever  can  be  set  ovet 
Against  these  physiological  facts;  indt;ed,  the  greater  numliei 
of  the  former  are  of  «o  problematical  a  character  that,  in  tht 
reforms  indispensably  necessary  in  our  tlierapeiities,  we  muR 
simply  ignore  the  luajoriCy  of  them  from   Priestley  to  Lendei 
Waldenburg  has,  with  his  cbamctfriBtic  thoroughness, tabnlate- 
and  critically  examined  all  the  various  diseases  in  which  oxygfe 
is  said  to  have  been  employed  with  advanlage,  so  that  we  uia 
refer  those  intcrvated  in   the  qucislion  to  his  writings  on  th 
subject. 


"Ke  eoiplojrment  uF  uxvgeu  iiilmtatioiu  M^etns  to  Iw  moKt 
ioAtilitnl  MTiratificaliy  in  c-aM-e  in  whivh  f.hc^  n*lative  {iresijiure  of 
oxTg«D  if  cotiMilcrahK  lunvn-d,  anil  in  irmlndim  Ht(r>nded  with 
rtxipntea  in  which  the  btood  is  ovfi-charged  *ith  carbonic  aoiii. 
P.  Fert  «»9  the  first  t«>  denion«Cmt«  by  eipprirnpnta  on  animaU 
atul  on  the  humiui  uubject  that  in  an  atteniuttion  uf  the  air 
dnwn  to  450  am)  4(H)  iiiilliuu'Ireii  of  the  bttrometpr  the  xymii- 
tntns  of  ni/gen  insiitYiL-ipnoy  ure  set  up,  hut  hj*  the  inhalation  of 
norp  richly  otvgenisol  nir  further  nsluction  of  the  prewmre  iwn 
be  bomr.'  Again,  the  aeronmilfi  Sivel  anij  Crw-Spinelli,  who 
provictnl  lheui»clve^  for  their  aerifU  journey  with  ft  Bert's  a)i|ia- 
nUUA,  9iK-L'co<leU,  by  iahaling  pure  oxygen  gas,  in  alleviating  and 
tfveo  partially  dispelling  the  symptoms  of  giddine?*,  nnu*ea, 
brntne^^,  in*T»«8ert  fre<]iienpy  of  piilsntion  and  resyiimtion,  whirh 
gtaduallr  aj^ptarvd  under  the  influence  of  Att4>nufltion  of  the 
■if  at  4O0  Co  ^00  mm.  atmo^heric  preaiture.  In  a  8ub(«e({uenl 
bJlono  voya^t;  u]i  to  300  mm.  of  bnroinet rical  height.  =  T,30t1 
metreaabnre  st-s-tevel,  nud  an  oxygen  pruNiure  of  8-29  per  cent. 
of  ma  afmoephen--,  they  found  the  iohnlution^  of  oxygenii*eil 
■ir  r«»i»mended  by  Bert  to  be  extremely  efficacious  and 
iBVignrmting. 

Under  fwithoU^ical  conditions  arrest  of  the  diffuHon  of 
av^rj^n  fn^m  the  lung  into  the  blond  mny  give  ri«c  to  a  Biniilnr 
diniittuUon  of  the  tension  of  the  oxygen  of  the  blcMxl  a«  the 
Levering  of  thi*  relative  pressure  of  that  gas  in  the  atmospheric 
UT.  In  irtich  cnaea  an  iucreased  supply  of  oxygen  will,  in  tlie 
ly,  avert  the  iiamediately  threutenwl  <hingpr.  although 
OMTcitM  oo  direct  inflnence  irpon  the  cauae  which  gives  riw- 
ft,  A«>onlingly,  we  find  indi«ition»  for  the  use  of  osvgrn 
ialialAlKiiie  In  tho«e  dtaease*  of  the  ref^piralory  orgiuig  which 
■!*■  aiteoded  with  severe  dysjma'a,  dm*  to  defective  exchange 
•4  rriairw  and  conBe<inent  aocuniubition  of  carbonic  acid  iu  the 
Mood,  mch  M  acute  exacerbations  of  chronic  catarrh.  enipliy< 
TTtP,  aflthtna.  attended  with  cyunosit;  and  dyq>ncea,  in  which, 
— trading  to  the  irtibUtihvd  reports  {Birch,  Ascht-Tifon),  osygen 
isUaliona  arrertwl  the  dy«pQanc  attaobs  often  when  I  hey  had 
mmmard   a  riMWt  dangerotia  form.     Hhey  deem  at^  to  he  theo- 

Lfi<irailTi"-t'**'**' '" '""^'"l*' '"'*"''''"  ^'^  support   life  till  the  air 
^K  *  VM>f<  Umd.  f%rt  Izxriij.  f.  911. 
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pHngw  have  itgain  bufxiine  fret-,  in  asphyziiA,  in  ohloroform 
)>QiM>niDg  iinti  ])'>if'uuiiig  nitb  toxic  gssp^,  aoii  fur  inducing 
artificial  reepirutiou  in  apncctc  caseti,  when  drcuui^taDCCK  enable 
us  to  make  immediate  uw.-  of  the  gas.  Hitherto,  however,  tliera 
:ir»  uu  imblixh^  rvemxls  whivli  furiiinh  uii^  futitifactury  acuoODt 
»»f  the  esleiwiou  of  lli»^  use  uf  oxygen  iuhalationii. 

The  favourable  effwt,  m  cast-n  of  rciipiratciry  iDi^uRlcieiicy, 
of  a  mixlerati!  ineiTUKL-  tu  tliu  iin-sjiiirc  of  oxygen  in  noniial 
almtiHpheric  uir  upon  (he  rubpirutioii,  i«  ofl«n  oboen'eil  in  the 
Ijneuamtic  chambers  wliich  art^now  establiehed  iu  s*arioue  towns 
iuwi  health-resortii  for  the  treattneiit  uf  a  vnriety  of  diseases, 
espeeially  tJiosi-  of  ibe  rt-spirritory  and  mreulntory  orgsn>i,  and 
the  utilisation  of  which  for  therafwutic  purposes  will  be  fully 
lr«it«d  of  hereafler  in  the  rhywcal  .Section.  Ujtoii  eutrauce 
into  the  chamber  of  cjmjirci'M.'d  air,  a  larg«?  portion  of  uxyji^n 
and  nitrogen  in  received  by  aht^oqitioD  into  the  blood,  eorre- 
spouding  to  the  increase  of  pressure  of  the  two  giiscw,  which 
in  the  carie  of  ititrogeti  conlintiea  to  be  inerciued  through  the 
whole  blood,  in  that  of  oxygen  in  (he  nrteriiit  blood  only,  other 
conditions  being  etpial,  till  the  patienf  returna  into  the  or- 
dinary air.  Patient*  suffering  fnjin  dctioieiit  oxygen  dilTusion 
due  Ui  any  disease  of  the  respiratory  organs  are  relieved  from 
much  of  the  difficulty  of  breathing  which  they  experience  in  or- 
dinary air,  in  compressed  air,  whteK  again  conveys  the  nece»- 
sary  quantity  of  oiygen  to  the  lunga  (v.  infra.  Pneumatic 
Cabinet). 

Far  ]eiw  jUHtitiable    is    the    admiutst ration    of   oxygen    iu- 
halatioDH  iu  general  diiivafiefi,  which  either  arise  from  defective 
liH>maln;(i»  or  are  coiiiieelcd  wltli   imperfect  oxidation,  such  hh 
chlorosiM,  ana;mia,  leukiiMuta,  uric  acid  dialhewiit,  gout,  &c.,  and 
although   a  largo   number  of  thera|>eutie   results   have  been 
rejiorted,  exact  proof  of  the  abiiolule  netessity  of  supplying  an 
increaaed  amount,  of  oxygen  for  the  relief  of  those  patliulogica 
])rocMflseB  is  as  yvt  wholly  wanting.     Very  numerous  8tAtem«Dt 
a*  to   the  utility  of  an  increased  supply  of  oxygen  in  theai 
maladiei  are  to  be  found  in  the  report*  of  the  influenre  of  oooi 
l>re«*t*d  air  in  the  pneumatic  chanilier  on  nutrition  and  eanguil- 
cation  :  we   have  not  yet,   however,   received  any  satisfactoi 
rcpoiiti  of  suvcessfut  troatloent  by  inhalation  of  pure  oxygen  gi 
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UDComplic'AUd  by  the  mechanical  eOWct  of  coDtpressed  air  and 
the  consequsnt,  though  Kli^ht,  i»oreH9»j  reception  of  ozygen 
by  nhiorpt.ion.  And  even  whciv  favnunilile  r»>«iilts  hnvp  been 
obtained  it  ix  still  a  matter  of  doubt  whether  the  inhnlationi4 
of  pure  ox^vgen  were  more  efficacions  than  residence  in  pnre 
good  forest  and  mounlnin  nir  would  liHve  been,  and  whelhertho 
effect  said  to  hiive  been  produced  is  due  to  those;  inhulationn  i*r 
to  the  gtrueml  regitncn  accoinpnnying  tUeni,  to  the  other 
medical  treatment  puTstied  at  (he  same  time,  or  finally  to  natnre 
ht-rnelf. 

The  inhalation  of  compressed  air  in  the  pnminmtie  ehambi'r 
and  the  increased  ahNnrptinn  of  oxygen  thereby  indiic-eH  is  alto 
recommended  fnr  the  rediietion  of  obesity  and  tendency  to  cor- 
pulimce,  by  it»  influence  in  promoting  oxidation  and  the  gradunl 
oombuvtiou  ^.if  the  futs  and  adipose  pul^slnnces.  This  reeoiii- 
mvndation  is  baaed  fiurtly  upvii  nclunl  fxpt.Tieii<.-c  la  Ihc 
chanabcT,  partly  on  obsc-i^-ations  made  by  workmen  in  th<i 
diving-bell,  who  are  exposed  to  the  pressure  of  several  alni'j- 
«pb»rL>fi,iiiid  whose  fat  siitft-Dt  rapid  oudntion.  But  in  this  hhsv 
aiaa  there  is  an  yet  an  ahseuce  of  »eoun»te  expt>rinient&l  inves- 
tigations as  to  the  luelnboliL*  iiifltiencL-  of  comprexxt-d  air,  and 
the  re|H»rt8  which  do  exist  cannot  yt:t  claita  the  merit  of  nii 
exact  expoMtioD  of  the  proci-Bacs  which  occurundcr  Much  circiim- 
>4aQcc9.  Neither  are  Spook's  exi»crimcnt8  of  any  value  horc,M 
only  slight  degrees  of  eoinpression  of  (he  air  were  employed  for 
his  ioUalal lont:,  and  they  only  lasted  for  a  ehort  tim«,  but  tho 
prncettsee  here  under  con^ideratinii  may  t>\Vv  another  fonn  when 
tlie  blood  rernains  for  seveml  lioura  at  a  lime  ii^ubjeet  to  ihu 
preMuru  of  air  condensed  by  1^  to  li  atrao»pherwi.  Futare  in- 
Testigations  will  lend  to  a  clearer  timlerBtjindingof  tliif!que»tioii. 
Inhalations  of  pure  oxygen  gae  have  not  been  hitherto  tried  in 
cA»ea  <ff  obcMty  ;  bnt,  according  to  oiir  knowledge  of  the  pro- 
ivasos  of  oxygen  and  oiidation,  we  have  no  a  ^Wori  justifica- 
tion forexpevting  any  [jartieidar  result  from  them. 

Lastly,  eome  of  the  *ei|Uel«'of  certain  jHtthological  prooesse* 
may  prct*ent  itidications  for  the  eiiiploymi-iil  of  oxygen  iohala- 
tioRK.  'riieoretically  it  is  <|uit«  Ju»titiable  to  test  their  elhci- 
mcy  in  the  wasting  of  the  blood  ami  nnlrieut  fliiidn  which  fKvur 
in  slowly  progretsing  eonvaicsecnce  after  severe  illnesses  and 
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operatJnni<,  In  (-xlmusting  ulrcrs  wliicli  refuse  to  liefil,  in  nariea, 
nnd  in  gangra;ria  sciiilii^  ( Wiililenlnirg).  In  tliese  cases  the 
treatment  is  baseil  u]M>n  the  ihenrj  that  the  gas  hae  a  tonic 
influence.  But  here  af{»iu  we  may  nssiime  with  the  f^enteiit 
|irot)»bilil y  that  iiilidiitiuuE  of  pun-  oxyifnn  are  not  likely  to  lie 
mitre  eftii-ai-itjiis  ttiBJi  rrsideuee  in  good,  jmre  air.  free  from 
injimoiis  nilniixttircn,  in  which  oxygen  is  ^ireKfnt  in  excesii ;  but 
tiie  afisimilfttinii  of  oxygen,  as  we  know,  doeH  irnt  depend  i»n  the 
t)ua.nti*j  present  in  the  rIf,  hul.  whully  on  that  of  the  h.-pmo- 
glohin  in  the  bloo<l.  {[ere  ngnin,  as  in  aU  the  theraiieutio 
Hceounts  hitherto  [iiitili><I)P4l,  th«'  rnaults  at  pi-HMpnt  re])ortt>d 
from  inhalations  of  osygnn  giis  are  hy  no  mean^  certainly 
establislied,  ami  the  whole  qnention  of  the  therapeutic  vahie  of 
(ixygen  require*  to  be  thoroughly  Mnd  cinniireheiisively  investi- 
gn-ted  aiic-w.  Anyone  who  nhould  du  this  would  K-  eutiiled  to 
gnililudf. 

Wo  net^J  not  enter  upon  the  discussion  of  ihe  ihemix-utic 
^•fllue  of  inUalrttioriw  of  osoniBCd  oxygen,  nor  it*  many  curative 
irtuin|)hs  in  all  i>oii>^ible  diseasofi,  sinee  the  nb<«oq)tion  of  ozone 
through  the  lungs  'k  pbysiolugii-ully  iiieoiieeivable. 

In  adniiui-itering  inhaliutionH  of  oxygen  we  may  either 
employ  pure  oxygen  gas,  which  we  ciin  either  prcjaire  ourselves 
for  ourselves  or  proi'iire  from  a  rbeinist  or  apotliceanr",  or  we  may 
use  tiie  condensed  oxygen  of  the  eonipressed  air  chambrr,  in 
which  the  patient  remains  for  1^  to  2  hours;  in  this  case  a 
}.ftit  of  the  two  ga^';*.  oxygen  and  nitrogen,  is  absorhed  into 
the  blucMl,  Rr<?ording  to  llic  increii-ipd  [iressnre  of  both.  For 
inhalation  of  pure  oxygen  the  gas  is  conveyed  in  gRwimoters, 
hladdfi-s,  or  tiKliarnbljer  bagw,  and  respired  by  niennH  of  a  well- 
lilling  inonthiHece,  or  better  a  nia^k  for  the  whole  face.  To 
estimate  the  quantity  administered  once  or  more  daily,  we  can 
ealculftte  the  content?  of  one  or  more  of  tlirrie  receiverc  full 
of  ga«  either  |iurv  or  mixed  with  u  little  air.  The  movable 
njtparatuit  on  the  prineiplo  of  the  gtwometer  is  convenient  for 
Hiiu  purpose,  ont  of  wliieli  oxygen,  either  pure  or  mixed  in  given 
jierrentage  |)ro]jorriou  with  atmospheric  air,  may  be  inhaled 
under  any  increase  of  preKNure  desirable,  and  at  the  sime  tiufl 
the  volume  of  gas  used  can  lie  acciinvtely  reaii  off. 
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S.  Nitrogen, 

We  are  in  possession  of  tw»  monographs  written  at  the  end 
of  the  last  and  beginning  of  the  present  ceutury  on  the  uction 
iiml  usK  of  nitrogen,  one  of  whicli,  by  Wintn>]i  Stiltonnrnll, 
do^rs  not  riac  above  the  region  of  pure  h^vjjothfsis,  while  the 
second,  by  Dagouiner,  simply  devclopes  the  ideae  which  were 
jifiven  curtenc'v  by  the  inveatigations  of  Ny«t(?n,  who  atali*fl 
that  he  observed  a  sedative  influence  iifwu  eardiae  at-tion  after 
injectEoDB  of  nitrojjeu  into  the  veins.  Later  on  Mi^rat  and 
Lens  mention  in  tht-ir  '  Dittionnairi^  Tht'ni[KMiti(iii«'  that  nitrn- 
gffn  is  usc<i  vrry  rmdy  or  not  nt  all  in  mwlicinr.  I nhalnttonin 
of  this  pifl  mixed  with  a  certain  amount  of  oxygen  were  held  to 
he  U!Kfnl  in  chronic  aft'ections  of  the  chesit,  and  two  cases  of 
phthiKJii  were  observed  by  Marc,  in  which  an  improvement  of 
the  genemi  condition  was  aaid  to  be  obtained  by  its  inliuenee 
in  retanling  thp  pircuhition,  Ny>it.wi  (.>f»nsidpret1  rbat  nitmgen 
wan  indicntefl  generally  in  tho^e  diseases  of  the  respiratory 
organs  which  de]»end  on  at-iite  rcrngpstion. 

Further  iTivef^tigatirtns  wpre  made  by  Demarqnay  and 
JiCcontc,  from  wliich  they  concluded — 

I.  That  injectionii  of  nitrogen  into  the  cellukr  tissue  nnd 
(■teritOTienm  are  fnllowed  by  a  more  or  Iahh  ^onsidiTiible  exha- 
lalion  of  the  gnscs  of  the  blood,  i.e.  oxygen  and  earhotiir  aeid, 
the  amount  of  which  varieii  very  much,  es|)ecially  in  the  case  of 
oiygen,  according  tn  whetbrr  ih<>  jintmal  undpr  experiment  in 
engaged  in  the  process  of  digestion  or  not;  and 

S.  That  nitrogen  exercise*  no  irritating  influence  over 
wounds  fls  oxygen  and  carbonic  acid  do,  and  that  therefore,  in 
an  ntinosphere  charged  with  it,  it  would  be  poesible  to  briii^ 
about  a  healing  by  the  first  intention  with  certainty. 

The  tirst  attemjrts  to  employ  nitrogen  inhalations  on  a  large 
Fcale  were  made  at  thosi"  sp;iB  whose  sjirings  enntain  a  large  Jiro- 
imrtion  of  nitrogen  gas.  The  water  at  ]  Jppspringe  contains  4-4 
|(cr  cent,  of  nitrogen  gas,  and  in  UK)  parts  of  the  gas  i^treaming 
freely  from  the  epring  there  ai-e  83"2i  parts  of  nitrogen,  which 
u  rery  loosely  combined  with  the  water,  as  it  escn]»e»  in  a  few 
minutes.     Similarly,  the  gas  which  flows  out  of  the  Ottilien- 
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Ouelle  at  Piwlerboni  ( tiiselbad)  is  composed  of  97  per  cent,  nitro- 
gen Hnd  Sjicrceiit.  corbwoic  acid. 

Helift  uescrts  thttl  sufferers  from  cheiit  nffecticyns,  with  wry 
excitable  VAWuUr  system,  wtio,  e^ecinlly  when  the  bruDchiul 
niucniiti  nicmbniiiL'  ia  iiif1uint.>dan(]  irritntod,  art?  Hfizt'd  wilb  Bis 
<if  cuiijfhiiiff  wbeii  iuhniiiig  pure  iiliiiusphtTic  air.  fetel  an 
agreeable  Mt-iisat ion  vliilc  iiilinling  the  thenuHl  gaK,aiidcaii  take 
deep  iiiKpinitions  -withdul  cougbiufC. mid  Ihiit  Uuart-xpri'torntcon 
is  either  diminished  or  fjiciUlaU-d.  Hl'  rci-onimenda  thcs«  in- 
halatioQ8  in  cases  of  pulmonary  ])hthi^i«  with  great  emaciatioD^ 
uotwithslaiidiu;;  free  lakinguf  iii>iirt»biiiL>iiT,  wheri;a  retanlntion 
of  titiNue-ch:itit{(?  is  (lesirahle,  alwo  in  the  eta^e  of  iutfleuiiig.  He 
fitates  that.  uiid»*r  their  iutluence  the  hectic  fever  abates,  and 
fre((U»!ntly  disjiitjwnrs  Jiltogetber;  the  miigli  becomes  lesn  iwvere 
iind  the  pntii-nt  n-guiiiH  iippetitu  and  nlecp,  Tiie»i:  iiihaktinn^ 
are  alao  recotnmcndi-d  by  lliirling  and  by  Uhufiuw  in  pulmonary 
emphysema,  when  there  u  a  tendency  to  inflammatory  catarrhs 
of  the  lajyiix  and  brouehi. 

Treutler  haei  recently  patented  a  dr^'  form  of  administer- 
ing nitrogen  inhalulioiM.  AtuinRplierie  air  is  slowly  {ta!(.i«>d 
'Qiiough  iron  filings  niniHte.iied  with  a  tiuliition  of  ^ttljiliate 
of  protoxide  of  iron,  and  is  thus  almost  compleletydeoxygenised  ; 
the  iron  beeoineM  oxidised  tLn.iiif{h  the  uiedium  of  the  green 
vitriol,  and  at  the  same  time  exercises  a  reducing  iufluenc« 
upon  the  latter,  wi  long  as  any  metallic  iron  i«  present.  The 
ieulphnt«  of  protoxide  of  iron  remains  aimoxt  lumltered  :  only 
ubrjiit  ^  of  sulphate  of  peroxide  of  iron  Kopnrates  out,  and  thiH 
does  not  int*?i-fere  with  the  aetion  for  a  long  time.  Should  this, 
however,  occur  later  ou,  it  ia  sufficient  to  61IUieapparatu!i  again 
with  iron  vilrioi. 

Tile  nitrogen  obtained  in  this  manner  may  be  collected 
either  in  a  gasometer  or  in  the  ordinary  pneumatic  apparattis 
and  administered  in  inhalations.  Trentler  employs  for  tlie 
purpose  a  double  jmeumatie  apparatus,  like  that  nf  Weil,  with 
cnnducting  lubes  on  both  sitles,  fnrninhed  with  doubly  jierfnmted 
eofks,  whii-b  admit  i-he  entrance  of  aImo«pheric  air,  as  well  as 
that  of  the  air  passed  through  the  appamtiis,  and  thus  allow  of 
the  aecumnlatiou  uf  nitrogen  iu  the  iiiliHinlion  (cylinders  in  thu 
mizlurt;  detdred.     Thus  an  uninterrupted  and  uniform  iuLaUrt 
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tion  in  providpH,  since  while  tbe  eontent*  of  the  one  cylinder 
are  is  u«e  the  orher  filU  accoitling  U>  regulation.  A  «ingl« 
turn  of  ihetofk,  whicli  the  iialit-nt,  duly  instructed,  cnti  liiinself 
attend    to  during   iuhHlatiou,  ia   atleuded  with  the  foUuwiug 

1.  The  prepftTiition  of  the  nitrogen,  ab  ili?  air  is  drawn 
through  the  it]i|)iinitii«  by  the  tumii)g  of  the  cock ; 

a.  Tb«  oonveyMieeof  the  nitrof[en,  and 

3.  The  prencrilx-d  mixture  of  thi-  uilri'jfen  with  ainuispherio 
air  within  the  iiihiilntion  cylinder,  »iul  tUiiM  the  cnrnplete  iwliip* 
tatiou  of  the  mixtmie  and  exiwrl  meiMuriiig  of  the  dose  for  every 
individuul  cHr^e. 

The  clvtiiif;;  of  the  cock  at  oucre  niTt^AlH  all  activity  in  the 
appamtus  for  preparing  the  n!tro(jen»  so  that  it  is  only  during 
inhalatioa  thut  any  contiuniptiim  of  the  chemicals  takes  plaee  ; 
c'on.'wquently  one  apjiaraliiM  pan  suffiee  fur  about  IO,(KK> 
wiminiat rations  hefure  the  vhole  of  the  iron  contnined  in  it  is 
oxkliKed. 

Trentler,  like  the  earlier  authors,  believes  the  nitrogen  to 
act  iodireetty  by  diluting  the  oxygen  and  so  leBaening  its 
irritating  iiiHuvnee  on  t.hu  more  or  lesK  Meriintive  luQcou^ 
meinbraDf,  fu  wcU  u»  by  diuinichiiig  oxidatioT],  whi'-h  vuuM  l-c 
attended  with  reduction  or  retardotion  of  tissue  change,  with 
loweriag  of  tempprarure  (of  fever)  and  inerease  of  fat  formation. 
Aecording  to  LegnUoi»i  the  inhalaiitm  of  highly  nitrogeiiiitecl 
air  diminishes  the  eieretioii  of  mrliontc  aeid  and  the  al  isorption 
of  oxygen,  some  nitrogen  being  uhHorhed  in  the  pmeesi^ ;  Dr. 
Speck  aiwj  has  made  sonic  expfriineiits  with  Trcuth-r's  appiira- 
toA,  and,  after  coinmunicntton  by  corre^jiondence,  came  to  the 
same  o.jDolti*irtn  with  regard  to  oxygen  and  carfxinio  oeid ; 
finally,  Krankel  found  by  experiments  on  dogs,  and  Litten  by 
bivothing  iu  a  greatly  elevated  tem|)eiBiure,  timt  a  eonitiderable 
diminution  of  the  eupply  of  oxygen  wiis  followed  by  mi  h-i-i-I.— 
nued  diriintegratiun  of  albmuen  aud  with  increased  fMniuitiuu 
nf  &t  and  urea.  The  objection  that  the  patients  breathe  more 
nr  leaa  deosygenised  air  for  only  one  to  two  hourA  a  day,  while 
theiy  Bpend  the  rest  of  their  timo  in  ordinary  atmospheric  air, 
lottM  Weight,  he  thinki>,  as  c>|)pDsed  to  the  above  theory,  when 
«0  influence  in  pro[)ortion  to  the  dose  is  in  (juettuon,  in  th« 
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fame  wfiy  that  other  rrnif die?,  batbs,  &c,,  are  n 

if  tht^  results  of  the  iuveatigationi*  of  L<'gaMaJ!i,  Speok,  and' 

Krankel  bliouUl  bi*  t'ou finiu'd. 

The  r»*Bult8  einpiriwillv  olwerved  in  patienU  are.  accordiug 
to  IV^utltfr,  piiltor  »iid  eooUitg  tif  tlie  skin  during  iulmlatiuiu 
tlie  pulse  bwoiniDg  Hiiialt  aud  more  frrqiieut.  With  a  very  great 
increiisu  of  nitrogen  ;si>me  vertigo  iiiu.y  occur;  this  soon  dis- 
apcienrs,  and  is  followed  ooonsioiial!y  by  hendachc,  never  by 
feinting  or  asphyxia.  Kvcn  in  tlie  mont  severe  cnmes  n  fcreling 
of  Mbilamtion  luid  fUhier  breathing  are  gi-nerally  the  imiaediute 
Tesull  nf  inhalation  ;  ftonietiiuep  lusKitucle  and  oppreKKioii  in  the 
lower  part  of  tlie  clieat  oceur  ill  conseqiienee  of  the  ntiaecii.t- 
toined  respiration,  but  are  nf  sliort  dnration ;  the  icndency  to 
rough  h  diminisheil  dnring  and  ufler  inhalation,  or  it  may  be 
necetiAtry  to  iucrc-ai»c  tjomewbat  the  quantity  of  nitrogen  for  it^* 
relief. 

After  iohalatioos  of  nitrogen  from  eight  to  fourteen  days 
Treullei-  also  observed  that  llie  sleep  heeanie  c«lm,  th*"  appetite 
increaHedr  the  night  Kweata  diminished,  and  if  any  diarrhoea 
i-xiBtt-d  it  vfUM  ulliiyetl  ;  there  wiw  uI«o  increase  of  pnlraonarv 
capficity.of  body  weight, and.  eicRptin(lt8pi*rate  ojiaen,  of  bcxlily 
Pirength  aud  activity.  Meanwhile  the  fever  wan  viirioiitily 
ioJluenced :  in  slighter  cases  it  soon  disap[)eared  ;  in  otherp  it 
was  sometimes  even  aggravated  for  the  (irsl  week  or  two, 
afterwards  diininitthing  somewhat  rapidly  or  ceaeing  altogether, 
wliile  in  hopelesu  eases  It  wiik  iinafTeeteil. 

Treutler  is  of  opinion  that  iniprnvement  in  the  local  physical 
condition  does  not  in  general  beep  jiace  with  the  euhjeetive 
innelionition  ;  it  was  often  fmir  to  five  wrelia  before  any  reduc- 
tion of  the  area  of  duines^  of  the  infiltrated  portions  of  the 
hmgs  vaa  obBen-able,  and  that  the  abnomial  raleit  diminished, 
inid  when  (heme  disaiJjH'Hredratiirrhnl  conditions  often  poi-sistcd 
nhslinntely  for  another  two  to  three  weeks,  when  tliey  often 
disapjieared  rapidly  and  nnexjieetedly. 

Nitrogen  inbMlation^  are  therefore  indicated  in — 

I.  I'hroiiir  catarrhs,  e^peciiilly  apical  cclurrh  attended  witl 
fever,  slight  cough  and  amt-niic  symptomn,  giving  warning  o 
commencing  phtliisis  ;  KohUehUtler  found  niti-ogen  inhalation 
Jettt.  efficiiciou*  in  cattirrhal  procense* ; 


UVDROfiES—CARBOyZC  ACID. 


vst 


3.  Chronic  pneumonias  ]>neuninnic  infiltrations  with  or 
w-itlioul  (>rei:fdiug  ha-morrhn^'i-'H  (Kohlschutter); 

3.  Chronic  phthisii*  requires  too  long  a  continuation  of  the 
treatment  to  eimbli^  us  yet  to  form  a  judgment ; 

4.  Acute  phthisis,  in  which  lh«  utijuet  is  to  prociu'e  hb  greBt 
an  iillevi-itioii  as  poNiiihlt^  or  the  removal  of  tjistr«Msing  tiyni|i- 
touiK,   such  as  rewtlessness  Ht  night,  iiigtit  sweats,  diarrhu'a, 

5.  BronchiAl  and  spantnodic  asHunit. 

There  are  no  actual  vijuuttrfiiuliifitions  furthvse  inhalations 
becaoiie  of  the  indiffereDt  behaviour  of  uitroj^iMi  towards  the 
physiological  fiinotinnR  and  tissues  especially  se  its  fuilurc  a« 
a  remedial  agent  can  be  appertained  in  a  eomparutivi-1y  eliovt 
time,  to  that  there  need  be  no  delay  in  adopting  another  coun^H 
tif  lreatnM>iit.  Only  once  Treutler  eousidered  that  \\v  had  ob- 
served a  directly  iiijurinus  result  in  a  ease  of  Bright's  di«!B»« 
with  uraemia,  sud  he  therefore  held  tliat  the  pre«rncc  of  this 
distwie  counleriiKliciit(>x  the  use  of  nitrogen  inhulotiono. 

3.  Hydrogen, 

Hyilrogen  is  a  jierfectly  indifferent  gas  towards  respiration, 
and  itn  only  use  W,  as  i«  also  the  case  with  nitrogen,  tu  dilut*) 
thf  atmoiipheric  oxygen  antl  -ao  pni{)ortionately  weiiken  its 
t-ffect. 

This  gas  has  not  yet  been  used  therapeutieally,  although 
i90lat£<]  L-spcri Client!'  Imve  btteo  iQode  with  it  in  the  direction 
we  arc  cniu<idLTiug.  In  eases  in  which  this  modiBcation  of  the 
respiraUpry  air  ie  indicated  it  vill  be  iietter  to  substitute 
nitrogen. 

4.  Carbomc  Acid. 

The  (nxic  prop«*rt ieif  of  carbonie  add,  at  one  time  nn»us« 
}iected,are  now  univt-rsully  udmittL-d,  and  it  i»  known  that  evt-n 
1  per  cent,  of  carbonic  acid  in  the  respired  air  produces  poisonous 
efl'ectts  even  though  it  luay,  at  the  same  time,  contain  nn  c-xceia 
o(  oxygen. 

In  former  time*  carbonic  aeid  *■»«  largely  employed  in 
inhalation    experiments,   and    many    favourable   results    were 
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fluplwBed  to  be  obtuined  by  iU  u»>;  but  now  this  view  ii 
entirely  laid  aside,  and  the  use  of  the  gai  is  exoIuMvelj) 
l)mit(>i)  to  health-reflori!)  an*)  sjiati  wbtre  wirboiiiL'  afid  fornii 
II  nuiin  coniititiwnt  uf  the  mixtim*  of  gaMn;  which  is  evolved 
from  the  locjil  npiingR,  as  at  Ems,  Meiuberjf,  »nd  Kranzeiisbad, 
In  these  places,  however,  thr  inlialntionci  of  th<'  gasi-s  from  ihc 
t>pring8  are  used  for  the  raoflt  heterngrnroiis  crniditionis  even  ill 
dyspntwi  and  astluna  (Vichy),  and  under  circumstant--e!<  wliit-h 
wifely  justify  the  conclusion  that  the  diipixiPed  effect  is  purelj 
illusory.  At  Emfi  Sprengler  in  |>articuUiT  tnade  iiw  of  the 
inhalation  of  the  thermsl  gH«<*K  in  the  treatment  of  phiirviigitit 
granuloma;  Kiister  nleo  praisen  the  effect  of  the  g-.t>im  a\ 
Krontbal  Id  various  morbid  cooditions.  But  &»  the  gases  al 
Etn«  contiiin  a  pnoifOiiion  <if  iiflecn  to  twenty  per  et-nt.  o1 
i-jirbonic  avid  thfv  fi*nii  a  w!»^lly  irrcBpirablc  mixturts  anc 
Voglvr  and  I'HothcI  evt:ii  A«Kert  tlint  th<^y  cnosu  irritation  one 
inflammation  of  the  phan-ngeal  iniicoiisi  meriibmne,  so  that  thej 
are  not  even  aviulable  in  the  treatnu-nl  of  pharyngilis. 

Heltft  '  outers  into  a  thorough  iuvestigatiou  of  the  aelioc 
uf  iulialatiijiis  of  carbonic  acid.  He  consider  that  lIiL-y  ar* 
«>|>eci>tlly  beneticial  in  nii^cs  nf  deficiency  of  air  resulting  froir 
mucous  concretiona  in  the  pulmouary  alveoli,  in  that  tht^  gai 
corrects  the  torpor  of  t)ie  mucous  membrane  and  at  the  same 
time  improvea  the  character  of  the  secretion,  thus  i«niovii3| 
theoffennivefimeli  of  the  sputa  of  many  suoh  patients  (?)  Ubser 
vations,  he  sayji-hiive  taught  that  Iwo  tn  four 7>er cent,  of  carhnni< 
ai'id  gat!,  iiiised  with  ftininsjihene  air,  exercises  a  decidedlj 
invi^>ratiui;  influence  ui>on  healthy  individuals  and  invalid** 
the  hsaltliy  subject  would  uatumlly  after  a  little  time  in  suci 
s  pneumatic  chainhcr  experifutic  a  ccrtaiu  arcdcrat ioii  of  thi 
reapiration,  which  becomes  alt-t-^rcd,  so  thai  the  i^xpinition  i 
prolonged  and  stivnger  and  the  ini^piration  shorter.  With  th 
necesnty  of  more  complp-te  oipiration  would  be  combined  a' 
acct!l<>ration  of  the  pulse  and  a  ftMilinj;  of  warmth  in  the  ches' 
which  would  be  fwlhiweii  by  a  decrease  of  mucous  Becretion  i 
the  air  [missuxcs  and  a  sensiition  of  drynesii  in  the  thrna 
Then  increase  of  perspiration  would  gradually  follow,  and  final 
giddiness  and  finsliitig  of  the  fere.  These  syn!ii>tDmR,  in  HellTl 
'  HtlHl.  Halncjrhrmjiir,  7lh  cl.,  Perlli).  1870,  piil)li»h«)  by  Ktivga.  p.  J»7 


svips  I  'RK  TTEii  It r into  Gxy. 


9S3 


i>|iioion,  are  evidi^iices  of  the  Blimulatuig  iiifluenee  of  '.he  giu 
on  the  re!C]>inLrory  orgnns.  But^  as  wi>  ai'e  not  writing  critical 
otMLTViitiDiis  on  iiiilii('»t)iKni|iy,  we  must  refer  tliose  interested 
tiitr  i)ue.stic>n  to  the  liti-mture  liirtNitly  bearing  uj)on  it. 


5.  Sulphuretted  Uydrogen. 

The  lue  of  siil|>htir(>tte<l  hydrogen  for  inhalations  iutroduce>) 
us  (Jirertly  inl'>  the  suhj^ct  nfhftlneotheTapy. 

Ai«rt  from  the  devehipmfnt  of  sulphiirett«d  hydrogen  in 
the  pulveruatioD  of  sulphur  water  vhich  u  inhaled  togethur 
with  the  fluid  apny,  sulphuretted  hydrogen,  as  well  ta  carbonic 
tund  sud  lo  some  cxtt-nt  also  uitrogeii,  is  evolved  fiom  the 
springe  at  diffcreut  tt\m^  and  employed  as  inhalations  in  various 
diHAses  of  the  respiratory  orgaTir*.  The  therapeutic  inUm-iK-o 
of  this  gas  al«o  i«  very  fur  frr>m  iieing  spfurely  estflblishfti,  and 
tta  applieatiou  is  eldefty  fonnde<l  u|k)d  the  statements  of  balueo- 
togioil  reports  ujtou  the  curative  pnwer  of  their  theriiiid  gases. 

A«  &r  as  the  physiohigical  effect*  of  sulphuretted  hydrogen 
Upon  i\\e  tnuuriuH  membnina,  the  blood,  and  the  nerve-centres 
are  known  to  us  at  prestint,  no  certain  indieatioiin  can  be 
established  for  it«i  applical  ion,  and  the  rL-{M>rtts  fruui  difierent 
quarters  of  the  results  produced  by  small  do£e)3,  such  as  eleva- 
tion of  temperature,  opprejision  on  the  chest,  angnic-nt  cd 
Mcretion  of  the  sudoriparon^  and  mucous  glands,  promotion  of 
the  exchange  of  nitrogen  with  leference  to  the  eiccretioa  of 
nraa,  its  fevourable  action  towards  parasitic  and  i^eptic  maladit^s, 
still  await  confirmation.  In  consequence  of  this  absence  of  a 
«afe  scientific  basis  the  therapeutic  valu'*  of  snlphurelted  hy- 
drogen inhalations  muit  ctill  be  regarded  as  an  open  question. 

The  brst  extant  balneological  communication  upon  thu 
etti<»cy  of  inhalations  of  Hiiljjhurt-tted  hydrogen  ia  (liat  of 
Gebhard,  trlio  claims  to  have  observed  us  the  immediate  effect 
at  the  gas  buths  ut  Eil^n  moderate  increase  of  heat,  caui^ing 
gentle  transpiration,  diminution  of  frequency  of  pulse,  quieting 
of  tlie  dry  irritative  cough ,  and  a  feeling  of  rulicf  and  cxhilarn- 
tioa.  This  mixture  of  gattee  wat  thus  tndicutcd  in  disease!*  of 
th«  reapiratory  organs,  especially  in  pulmonary  phthisis,  where 
there  va*  a  constantly  tormenting  cough  attended  with  littltor 
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no  i>xpectoralJriD,  difficnltj  of  bmathiiig',  and  a  sensalion  uf 
pressure  and  hnrning  in  the  (-liest,  wifh  flying.  Rtablhitig  jsiiiis 
in  different  directions.  ^Vt  he  warns  against  thv  use  of  all 
gas  biitlis,  but  espiicially  thom"  of  the  local  piilmoaary  haths,  in 
violtiiit  congestions  and  infliirnmations,  espt^L-Jrilly  whea  tliey 
have  a  stlicuiL-  form,  ftud  recommend?  io  th<rec  <;aac8,  Hccording 
to  cirfumntftQCCs,  general  or  locnl  vfcnceootiou, 

Cleire  liax  imblislied  a  repf)rt  iipoti  tlie  rt'sults  «f  tli'.*  gtw 
i iilmlatiuui;  at  Nt-nndorf,  and  fixes  ihe  following  indicntiun^  for 
tlieir  UBC  :  chronic  catarrlis,  bruncburrhu-a-,  ])llthiMl^  pituitosa 
and  tuh«rcwl(is«  in  thr  lir?*  stage,  arid  as  con titer-i ntlicatinns 
colliquative  ht*ctic  fcvi-r  and  inflamtnatory  affection!*  of  the 
thorax.  The  gafleoiifi  mixture,  according  to  his  view,  acts  like 
rligiUdin  in  reducing  frequency  of  pulee,  calming  the  excitability 
of  the  digestive  organs,  diininishingand  improving  the  secretion 
of  the  miicoua  membrane  and  of  the  trachea  especially. 

During  a  pmlongwl  slay  in  thp  gas  ehnmbcr  (Helfft)  [mi- 
tittnte  are  xaid  gem-rally  to  feel  an  exhilarating  sensation,  the 
respiration  becomes  frccr,the  hawking  and  coughingare  at  first 
somewhat  increancd,  thruigh  Ipsa  distressing,  because  e\pec1ora- 
tion  i«  facilitated;  the  fljhpcaraiice  of  the  K[aila  in  improved, 
and  pftlients  very  soon  bear  the  inhalatioiw  for  sevoral  hours  j 
the  frctjiieney  of  thp  pulsi*  decrenws  by  eight  to  fifteen  beatB, 

Lastly,  according  to  (rrnndidior,  inhalations  of  sulphuretted 
hydrogen  are  indicated  (1 )  in  cularrh*!  of  the  larynx,  the  trachea, 
and  the  bronchi;  (2)  in  several  furni!*  of  phlliixis,  especially 
phthiHJs  pituitosa,  hut.  Jlorid  phthijiiis  in  to  Ite  excluded;  (3) 
in  irmphysciiitt  and  asthnia;  (4)  in  wIioo]iing  cough;  (5)  in 
catarrhs  of  the  nasal,  oral,  and  pharyngeal  cavitiei!. 

Inhalation  ehamhcrB  for  brenthing  sulphurt'tted  hydrogen 
are  to  be  found  at  KiUen,  Nenndorf,  >ix-la-Cliapelle,  Weil- 
Imch,  Laiigenhriickeu.  Radeu  neiu-  ViL-nnii,  I^iideck  ;  also  in 
I'Vanee,  at.  the  spas  of  Eaux-Bonne*.  Caulerels,  Euxel.  Anielie- 
les-Kains,  Vervet,  Pierrefonds,  Bagii^res  de  Luchon,  IaIwbs^it, 
and  other  plaei-w. 

Balncologicfl]  literature  has  not  yet  supplied  n  satisfactof) 
ecientitifi  biisin  for  Iho  thempeiiric  employment  of  Ktilphurettf< 
hvdrogeii  :  it  '\^  left  for  future  investigators  to  determine  its  tnii 
value  and  to  define  precisely  the  caset:  to  wliicli  it  is  applicuble 
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Wherever  hicmorrhHge  ocount,  the  iinin^iiite  mloption  of 
local  tn»tinentf  whenever  [msfiibtf,  for  tfae  arrest  of  the  bh'etling 
u  indimtcil.  In  this  cw^e  by  thccloHure  of  tlic  bleeding  vessel, 
eitber  mecbamcally  or  obcinically,  we  obtain  a  direct  recall, 
irfceresu  in  «very  other  method  of  treatmt-tit  vt>  tuive  not  the 
««curity  thus  f^iven,  anil  it  iii  iLtn-uyn  doubtful  uliether  the 
baaatxrhiige  bus  subsided  of  itself  or  been  an'eHt«d  by  the 
rmwlict  employed. 

Haetnorrhages  in  the  re^iratory  organs  as  well  as  iu  the 
Qpprr  port  of  the  digestive  tube  ore  completely  aece^eible  to 
tk«  application  of  styi^tie  remedies,  ad  the  seat  of  tlie  UuMnor- 
tlbi^C  when  in  the  upper  parlx,  can  either  be  rejiehfd  by  )U»tni- 
OMnts  tbeni«elve«  or,  nx  in  pbigging  of  the  no^e,  can  be  healed 
bjr  directly  mecbaoical  roeaDtt ;  on  the  other  lutnd,  in  Ibe  at^ 
tt  diKper-ceated  hnmorrhages  the  pulverised  finlution  of  some 
tfjrptic  remedy  can  be  eotiveyed  to  the  spot  by  the  iciHpiratoi; 
carrent,  where  it  r'-Is  by  its  ctmgulating  effect  on  the  blood 
■ad  forninlicm  of  thrombi  on  the  one  hand, and  by  musing  cou- 
•tricfion  of  the  vascular  valb  on  the  other.  The  first  remark- 
ftble  Kautt«  of  the  new  method  introduced  by  Sales-Giioiu 
«U^  chiefly  atliacted  the  nttention  uf  the  niediial  profesgioo 
««n*  obtained  in  pulmonary  hiemorrbnges,  and  the  literature  at 
ttM>  bf^unitig  of  the  sixth  dwade  of  this  century  in  mnrkeJ  by 
a  veries  of  report*  on  rbe  fn^oiirable  result  of  inhalatiuns  of 
•■triogcot  anil  styptic  mediciaes  in  hjeuioptyais,  associaieil 
Ipmt-niLtT  with  i>ulrauiutry  (ililhi^is  in  various  »^tut<cs.  I*n)- 
fTT^ing  a»  thta  &nt  aucce^^  wu^,  the  exteDHive  appUcnlion  of  in- 
hilaii^n''  of  stypticfl  in  hemorrhages  of  the  respiratory  organs 
«^  KMD  ^ven  up,  nnd  other  modes  of  giilKluing  the  hienmr- 
idajpewere  pn*fe.mHl,  e.g.  applying  an  iee-liag  to  the  client,  the 
admioi^cul  ion  of  digitalis,  opium,  .leenle  comutum,  or  injection! 
of  ■clrrolie  acid.  Tliix  uiay  W  partly  erplaiued  by  the  irrila- 
tditT  of  tbc  reapinitory  mucous  oieubrsmes,  which  does  not^ 
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liowrver,  manifi-'sl  iUelf  ao  frequenUy  as  people  are  apt  to 
a«suiui;;  but,  wUtia  it  d«x-s  uppi^r,  it  not  uiifn-^UfOtly  l«i»de  tu 
constant  coughing  during  the  inhiiLiti-jn^,  which  tniikcs  it  more 
or  k'Hti  difficult  oryven  impoBsiblo  to  convey  copious  inhalations 
of  an  nctive  solution  into  tlie  lungs,  eappciallv  when  it  is  at  a 
very  low  temiwrattire.  Waldenbnrg  tnftintaiim  Umt  all  excite- 
ment, sucb  as  lis  insrpnnihtc  froifl  tlit;  application  of  an  nntiNiial 
method  of  trfntmnnt,  should  he  avoided  in  hn-mnplysis.  and 
that  bodily  and  mental  n>at  nrv.  more  imperative  in  this  malady 
than  in  any  other;  he  therefore  only  ufies  styptic  inhalations 
in  ease*  where  they  are  absolntely  necessary,  and  is  content  as 
a  riiU'  with  the  ordinary  mode  of  treatment.  At  the  same  tinm 
Waldenburg's  results  in  treating  lia>mo]>tysi*  by  inhalations 
more  [Mirl iciilarly  in  ca*tp«  where  peritistent  haemorrlinges  resisfed 
all  other  nK-lliods,  are  entirely  in  harmony  with  those  of  the 
earlier  observers. 

Varions  pathological  procesj^r^  may  lend  to  niptnre  of  the 
vessels  and  htcinorrhagc  from  all  parts  of  the  surface  of  the 
respiratory  Burfaoc,  hh  well  as  from  that  of  the  month,  pharymt, 
and  pnllet,  and  tbtir  danger  ainl  the  urgency  for  arrestinj^  them 
will  depend  on  the  ipiantity  of  blood  efi'nsed,  as  well  ns  on  the 
im[M>rtance  of  the  organs  affected  and  the  possible  result*  wliich 
may  follow. 

I.  Hamorrluige  from  the  N'aTea  (Epiateuns). 

HfPinorrhages  fhim  the  nose,  from  the  jiosterior  nares,  the 
naso-ptiaryngeid  njiace,  the  t^nnils,  will  «e]doQ)  require  inhala- 
tory  treatment,  aa  the  cavity  of  the  noee  presents  the  most 
unfevonnible  cnnditioiui  for  the  penetration  and  diffiwion  of  the 
Huid  rliiat,  and  the  lueinorrhageri  themselves  :ire  rapidly  arrested 
by  crther  means,  viz.  syringing  and  plugging. 
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2.  HfSTnorrhagf  fro'tti  the  Mouth  and  Pharynx, 

The  month  and  pharytir  are  also  so  accessible  \a>  thorough 
exploration  and  operativt-  treatment  that  h»morrhage«  within 
them  are  mucli  better  dealt  with  hy  the  manual  application  of 
styjrtics  than  by  inhalaiions  of  pulverised  fluids.  Apart  from 
the  frequent  liiPmorrhages  of  the  gnmf,  hymorrhageH  in  the 
oral  and    pharyngeal  cavity  are  on  the    whole  rarCi  and  are 


I 

I 


HMMOSJIHA  nES. 

gencTBlljr  pnxtuoed  l>y  NntatinnH  nf  contiuiuty  of  the  mti' 
membnuie  and  eronion  of  the  liuf^er  icsseN  or  of  vnAculnr  pnrt9 
from  akciBtkm  or  traumfttic  ami  operativtt  injury.  Inflamma- 
Xaty  hypenemia  of  itstlf  iu  a  }X-tsciu  in  all  other  ivsix^^ts  sound 
ratvly  gives  rine  to  htnnorrhages  irhich  are  at  nit  difficult  to 
UROt  by  t)im|)le  men.ns.  On  the  othL-r  haud,  ]>ersi)il  ent 
tiaHnorrhngesi  snmplimpK  ix-cur  from  c-oTijestiv«  anil  pa»iive 
hypenpmia,  in  connertion  with  iiyphilitic,  menruriiil,  Bcorbniie, 
outinortuilout),  auil  more  nut^ly  tuherculniia  intlninmation  and 
ukrrstioD,  alito  in  purpura  und  ihp  ha'tnnrrhagji^  diathesis, 
ad  even  where  the  l&tt«r  doe»  Dot  exiM.  couHderable  secondary 
iHanorrhiges  vhtch  demand  immediate  and  caicfiil  arrest 
Uj  follow  flight  a{)en)ti»ns,  ciui-h  as  extracUun  of  te4>th,  ex- 
tirpBlion  of  tonsils  eicision  of  urula  «-  of  benignant  tumoune, 
md  fwrtiiil  renwral  of  cnrcinomata.  Again,  lupinnrrhages 
oeasiaoaUy  occur  from  varicose  veim  of  the  phniynx,  in  wUicIi 
th#  unoout  of  blood,  generally  small,  often  a  mere  tnwe,  it  M 
'hmmVrti,  not  coughed  up.  mixed  with  mucus  and  aalJva.  Lcwin 
fint  called  attention  to  this  occurrence,  and  deseribiKl  thio 
patbologkftl  cbange  in  the  pbaryogeal  mvtcoiis  meuibrane  as 
y^uyn^ti*  Tarico6a.  In  such  cu^es  we  not  unfrt^quently 
nWuiTi  in  the  phan.*nx  iLs«lf  a  number  of  varicose  \vin>i  diffui^ 
«rer  the  mnconii  membrane,  or  a  smiill  suggilatiuu  on  a  more  or 
1h>  distended  vessel,  or  protruding  beyond  the  otlior  vesseiR  a 
■bbU  varix,  obviontily  the  8(»t  of  blood  stasis  or  eonignlation. 
SqBctiiiieB,  by  means  of  tbc  apccutucn,  we  discover  that  the 
MOrea  of  tbts  bleeding  is  decp-»ented,  but  frequently  we  alto- 
fcttkcr  fiul  to  discover  the  origin  of  the  bsmorrbage  itt>elf,  and 
tWdngiums  thna  remaiiii  doubtful. 

Tbv  tmitjnent  of  bsemorrbages,  which  must  be  local  or 
«Bi«n]  acrording  to  their  amount  and  the  c»u.<tcs  which  lead 
tolhem,,  will  be  determined  by  the  rulon  of  surgery  and  special 
ikpnpeutic*,  to  which  we  mimt  here  refer.  The  following  in* 
iBiBlinni  au^icMt  the  adoption  of  inhalatory  treatment : — 

L  When  the  hminorrhage  is  not  profuBe,  but  rather  slow 
Wl  Mlliltcnt.  when  no  Inrgo  vessels  are  en)dt>(l,  but  the  blood 
tma  oai  of  small  venous  rTiilicles  and  eaptlbries,  aud  thus  bears 
tl«  chancUir  of  a  pnreDohynuitous  hiemoirbage  ; 

2.  '\l('brn   the  place   ia  not  readily  accessible  direotly  to 

TUL.  in.  8 


38S 


JtESPISATOJir  TBEIUPEVTICS, 


maauol  applieatioiw,  a«  in  tliw  pliaryn^jo-laryngeal  cavity,  ii 
the  lower  and  hnck  juirt  of  ihs  pharyiut,  or  when  from  oibei 
pauses  sach  treatment  caonot  lie  carrieKl  ont ; 

3.  When  the  heemorrhage  recurs  frequently,  is  peridsteni 
and  long-continued,  and  when  it  becomea  necessary  fpr  th« 
jjatiL-nt  to  be  able  to  apply  a  remedy  bimeelf. 

In  violent  hmmorrbuges  chloride  of  iron  is  the  beot  agent 
for  rapidly  arresting  It,  employed  in  2  to  6  per  cent,  solution, 
as  it  EptM.'-dily  imluc-eg  congiilntion  and  pluming.  The  inhala* 
tJons  raust  either  he  continuous  or  only  interruptc^d  by  pausc4 
of  a  few  minute*,  till  the  htemorrliage  ceases;  and  for  the  next 
hour,  and  even  the  next  few  days,  the  inhalations  must,  tosoiiio 
ext«nt  be  continued,  partly  to  consolidate  the  thrombus,  partly 
to  keep  up  nn  astringent  action  iqxm  the  irritated  and  b^'per* 
^emic  mucous  membranv.  In  slight  hfcmorrbages  alum  inuv 
be  used  ;  sotno  think  it«  after-effect  is  more  markwi ;  alao  vbcn 
ft  copious  hwoiorrhage  ha«  already  been  arre»te<I  by  chloride  of 
iron,  and  it  is  not  considered  desirable  to  continue  that  rented  v, 
alum  may  be  employed  for  the  sabtequent  inhalation  a.  Taunin 
is  also  uswl  for  the  same  puqiose  as  alum  aud  of  the  same 
strength ;  in  hlight  cases  a  speedy  urreaL  may  uccunionally  be 
obtained  by  even  cold  water  or  ice  water. 

A«  in  these  baimorrhftgeg  it  ia  only  necessary  that  the 
pulveriBcd  Suirt  ehould  reach  the  upper  part  of  the  respiratory 
tract,  it  is  better  that  the  deei>er  and  more  sensitive  organ? 
>jhou1d  be  protected  from  their  action,  so  that  no  uDnecK*B.-iary 
irritatioti  in  them  be  induced;  the  patient  therefore  must  be 
made  to  take  shallow,  sui»erfieinl  inspixalions,  which  are  here 
fully  sufficifut  for  the  aspirntion  of  the  tlni[|. 

Mathicu  and  Bergaon's  uppanitua  aru  the  best  for  the 
parpoee,  in  which  the  fluid  mn  be  inhaled  at  a  very  low  tem- 
;>er&ture  and  the  mode  of  pulverisation  i«  IcfiKt  fuvounihle  to 
the  penetration  of  the  Hnid  into  the  deejter  partti.  If  n 
Meam  spray-jiroducer  is  preferred,  it  mu«t  be  placed  somewhat 
more  distant  from  the  patient,  that  the  temperature  mny  be 
lower. 


3.  HaviorrJiag*  from  the  LttT^nx  and  ths  Trachtsa.. 

We  niDsi  he  carefui  not  to  niiftAke  hspmorrhageK  from  t1if> 

broDcfai  «n<I  the  Inngfi  for  hiemoirhages  from  the  Uryiix 

md  the  tnchea,  vbich  in  a  somewhtU:  uncommon  occurrence. 

liaemarrbageA  from  the  Urjiu  and  trachea  are  due  to  xolu- 

I     tioo  of  contuanitj  of  the  vessels  &om  vounds  and  contuMont; 

Bsf  tb«  larrnx,  to  ety^eion  from  phthisical,  Byphilitic,  and  can^ian- 

ViBBtoas  ulperft ;  le^fi  fmiuently  to  the  niptura  of  the   vetieetti 

Ffi«m  congestive  or  pauive  hypenpmia,  which  nuiy  occur  in  (itu-h 

iolSunmatiuas,  io  great  venoiu  engorgemeotA,  nnd  in  whoojiing 

cough.     In  many  cases  it  wilt  be   po^aitjle  \iy  means  of  the 

W^goaoope  to  eeo  the  wurc«  of  the  bleeding  in  the  laryox, 

or  ve  xoKj  euspect  the  seat  of  tb«  hemorrhage,  when  vocal  or 

aifa»r  fuQctioniJ  disturbanceoaooonipauy  it  (*  ACaiiu  uf  Stx<nusis 

J  tbt-  Glottis,'  B.  Frinkelj.     The  amuiint  uf  blooi)  mixed  with 

or  less  mucus  expelled  by  coughing  and  hawking  is  almost 

iTi«    incunaderable,  but  iti    the   case  of  large  tunmnrs  or 

alc»rvt«il  carcinomata  it  mmy  50tu<:ti  tncii  reach   a   daugeroiiK 

extent. 

Tdrk  oboened  in  a  cane  of  huyngnal  tiyphiliswith  iilcL-reLion 
Md  neerMis  of  the  right  greater  coniu  hyoides  a  fiital  bfcuor- 
rtiigf  from  erosion  of  the  arteria  lingualis. 

Dw  tndicatlnns  for  the  me  of  iuhnlationn  io  the  treatment 

<rf'  larTligeal  and  tnu-heal  Iiu-niurrhage<i.  as  well  lui  the    Ktyplic 

K^Bcdie*  and  the  appatatun' that  »hna)d  be  employed,  are  the 

mme  ma  in  h^tnorrhagca  from  thi;  nml  and  phnrvngr-al  caviti^ 

•f  vkicb  we  have  already  upokea.     With  regard  to  the  manner 

uAding,  the  patienta  should  take  rather  longer  aud  deeper 

Dft,  iti  order  to  convey  the  piilv#-riii»-d  fluid  in  i>iiffic.icnt 

J  into  thi?  larynx  aud  the  trachea.     All  otlior  cir^'Uin* 

reiuain  th«  woo. 


4.  ffiwmorrhage  /fom  M^  Bnynehi  and  Lnnyt. 

Hw  fint    rMnhc   cnlculated    to   ntlrnet    t-he   attention    of 
B»  to  tho  new  method  were  obtained  iu  the  trealuent  uf 
I  fdaoosiy  baunorrhnges  by  the  inhalation  of  pulverised  ncdu- 
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iions  of  styptic  and  astringent  rcmeilio<;.  Ifipinorrliage  fi^jiii 
the  dwper  bronchi  and  from  the  hings  will  alwnys  r<>main  i 
fflvourable  object  for  this  treatment,  even  though  exception 
may  be  taken  t-o  it  in  some  cflse*  for  special  reasons,  and  th< 
resull,  na  indeed  ia  the  case  with  every  kind  of  treatrnfot,  ii 
not  always  auccessful.  In  all  hsemorrhage*,  torn  wbatovei 
cause,  Jlyptic  inhalations  may  be  ndninigtered  either  at  ti* 
outset  or  at  a  Inter  period  whfn  othw  remedies  have  failed, 
Tbe  folluuing  are  the  chief  causes  of  hfctnorrhagcs  from  the 
vessels  of  the  smaller  bronchi  and  lungs  :— 

1.  ('ongcstivc  and  jiassive  h_>i)eniemia,  especially  in  canliat 
alTections,  in  stenosis  of  the  left  i>iitinin  Vfuuaum,  also  in 
anenrifims  of  the  large  vcmi-Ib  within  the  thonuc;  under  thit 
category  come  also  the  Wcarious  hajmorrbages,  meofltrual  anil 
hiemorrhoidal  bleedings,  &c. 

a.  Erosion  of  the  vessels,  especially  of  aneurismal  or  atho- 
romalous  arteries. 

3.  Chronic  pnenmonia  with  caBention,  in  phthisia  ami 
]>idnionury  tuberculosis,  in  their  initial  stage  as  well  as  in 
their  later  course, 

4.  Carcinoranttt. 

5.  HfRtnorrWigic  inftircts  in,  the  pulmonary  tissue. 

The  indication  for  the  iiiluilntion  of  styptics  is  in  all  tbete 
taseg  given  by  the  hwniorrhajje  itself,  and  it  is  optional  with 
the  physii^ian  to  make  use  of  tht*ite  or  Bouie  otliyr  meilieat 
tteotment  t«  arrest  it. 

The  kind  of  trentment  will  always  lie  determined  by  the 
mten&ity  of  the  hiRmorrhngc,  not  only  as  regards  tho  quantity 
of  tbeeffiiiKd  blood  hnt  als<i  the  duration  of  the  bleeding,  which 
may  recur  with  longer  or  shorter  interval?,  often  daily,  while 
the  amount  of  blond  ponred  out  is  relatively  small.     It  should 
be  n  tirmly  hnld  principle  that  in  these  chsps  tbe  stmngest  and 
mont  active  remedies  must  be   employed,  and  only  laid  aside 
when  from  special  circumstances,  such  as  abnormal  vnlnera' 
bilily  of  the  bronchial  mucous  membranes,  they  are  not.  wel 
borne.     There  is  a  case  rejiorl-ed  by  Lewin  of  a  lady  suflTerinj 
from  profuse  bronchonrba-a,  in  whom  eveu  very  small  doses  < 
chloride  of  iron,  1  drop  to  lio  grammes  of  water,  produced 
slight  hjEmoptysis  each  time. 
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In  such  fa««,  unless  we  prefer  to  adopt  some  other  raet}i(«i 
of  arresting  tUe  hiemorrUagc,  we  must  select  the  inedicjil  agent 
nesrest  to  tbab  whicb  h&i  proved  too  strong  and  lue  that 
iDBteul. 

If  the  tucmorrhagc  is  kss  copious  nnd  daDgcrous,  especially 
when  ft  proceeds  from  email  veg^els,  ic  so-eallod  jtasHive 
luBmorrluLges,  a  rapid  gucoo^s  may  id  most  ca&eu  be  obtnitied 
by  iDhahtions  of  2  to  $  per  ceot.  solutions  of  alum  ur  taimia. 
Both  these  solutions  h»%'e  tli<--  further  advantage  of  acting  Ai 
auiringents  nnd  limiting  srcn-tiou  in  siiiniltaiieouii  intlAiriuiH- 
toTV  hjpenemia  anrl  swelling  of  tlio  mucous  membrane,  thus 
secondarily  promoting  the  ha?iiioatatic  effett. 

In  urgent  crnwa,  however,  we  must  immediately  have  re- 
course to  coucenlrated  solutions  of  eUIoride  of  iron,  without 
first  trying  diluted  Holutiuuij  of  this  ii»lt  or  tatitiiii  and  alum,  n* 
with  these  we  should  pnjbably  vreiiry  the  patient  fruitlessly, 
wbereaii  with  the  former  a  sjjcedy  arrest  can  generally  be  ob- 
tained. Ad  appiinuus  is  also  prefemblt!  whioh  pidverises  the 
soIutioQ  at  a  low  temjK-mture,  on  the  priucipic  of  Sales-Gimus 
or  Mathieu  and  Bergeon ;  ice  may  aUo  be  added  to  the  dilution 
to  increase  the  refrigerating  action  and  obtain  a  high  degree  of 
cold.  Moat  patients  bear  the  iuhalalioris  jierfectly,  even  when 
julraioifitered  at  a  low  temperature,  a  fact  op[>ospd  to  the  some- 
what theoretical  objection  on  the  score  of  the  irritation  pro- 
duced by  styptics  on  the  mucous  membmneti ;  and  although  at 
fint,  AS  Waldcuburg  correctly  etateil,  patjenta  are  timid  at 
commencing  the  iuhAlation  mid  haidly  venture  to  hrfatlie,  ux 
the  inhalations  prucei-d  thvy  begin  gradually  to  inspire  mnre 
frrely,  and  at  length  to  draw  the  solution  as  deep  as  possible 
into  the  hmgB.  The  uumber  of  eases  whieh  I  have  ohsenfd 
during  the  Uift  eighteen  yearn  hurf  alreiidy  becnnie  consideraKile, 
snd,  relying  opon  these  observatiomi,  I  feel  Ixiund  to  mainuuu 
not  oulv  the  haemostatic  effect  of  inhalations  of  chloride  of  irou 
in  pidmonary  btemorrhages,  but  also  that  they  exercise  very 
little  irritation  on  the  bronchial  mucous  membrfine.  Only 
quite  recently  I  have  had  a  case  of  frequently  recurring  piil- 
mouary  hmmorrhage,  and  each  time  it  was  arrepted  by  a  few 
inhalations  of  chloride  of  iron.  When,  fourteen  days  later, 
inhaUtiona  of  a  0'3  per  cent,  solution  of  salicylic  acid  were 
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urdered,  aflor  the  fieconi]  lulminifttratinii  a  frenh  nttack  ol 
hemorrhage  camp  on,  which  was  immediat <■!;(■  airpcted  tj 
chloride  of  iron  ;  a  eimiiar  nttcmpt  three  weeks  later  hnd  th( 
same  effect,  bat  eiso  the  same  therapeutic  result. 

In  case  no  pulverising  apfiaratua  constructed  on  the  prin- 
ciple above  meatinneil  i^hoiiht  hf  at  the  dinpntcHl  of  the  physii-iau, 
but  only  the  «t«am  appeimtna,  oiuw  must  be  taken  to  obtain 
the  lowest  temperature  possibk-  hv  keeping  tVie  ap|iaratus  ni 
far  as  can  be  managed  from  tlic  mouth  of  th^  jiutient,  or  bj 
using  a  long  cylinder.  If  the  fioid  pnlveriaini  by  steam  it 
iiihiiU-d  too  close,  the  hi^jh  temperature  which  the  putvcri*e<i 
lluid  acquiR'*  in  the  process  may  have  the  effect  of  keepin| 
up  the  hopmorrhnge.  With  due  regard  to  these  ueeessary  pre- 
cniitioDS  these  apparatus  mny  hf  emplnyed  with  great  advan- 
lage  in  pulmonary  bjpmorrhiiges  by  reason  of  the  excessively 
fine  spray  they  produce  and  the  free  motility  of  the  fluid 
]>firticle8,  and  1  have  obaened  a  considerable  number  of  very 
^t^iking  results  from  their  use. 

As  soon  as  the  pulverised  fluid  jicnetrates  into  the  respi- 
mtory  tract  it  produces,  in  projwrtiou  to  its  eoncentrat-ion,  a 
more  or  less  rapid  and  abundant  coagulation  of  the  blood 
within  it,  and  which  is  in  part  adherent  ti>  the  bronchial  walls, 
and  the  juitit^nt  now  begins  to  ex|ipl,  at  the  «ime  time  a  great 
deal  of  t^oagnlated  masses  of  blood,  instend  of  the  flnid  blood 
wbioh  he  previously  expectorated.  The  fertber  the  fluid 
makea  it«  way  down,  so  as  to  begin  to  net  upon  tlip  bleeding 
part*,  the  less  is  the  amount  of  &e»hly  effused  blood,  till  at 
last  it  oeases  altogether  and  only  coagulated  masses  and  coagti- 
liim  mixwl  with  muuus  and  pus  are  cnughed  up  Ity  patienta.  II 
the  ha?morrhage  is  really  arrested,  no  fresh  traces  of  blood  show 
themselves,  and  the  residue  of  the  previously  effused  blood 
continues  to  be  expectorated  for  a  long  time,  always  more  and 
more  changed  in  colour  and  oonriatency,  The  numlicr  of  the 
inliulat  ionii  must  not  be  reduced,  uor  the  jwiuscs  between  them 
lengthened,  till  the  tinid  blood  has  entirely  disappeared  ;  when 
the  physician  is  convinced  tliat  the  ha*morrhage  is  completely 
fitaunehed,  he  may  limit  tbo  sitting*  to  three  or  four  in  the 
day,  and  during  the  fflllowing  days  reduce  them  to  one  or  two. 
and  so  close  the  treatment. 
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ShotOd  a  relapse  set  in  during  this  time,  the  inliaUtioTis 
must  be  reBiiined  with  renewed  energy  and  contiuued  foru  long 
time  uudiuiiaished  in  tmnibur  and  dunitiou.  A*  alriMuiy  mtrn- 
ti'>ned,  it  will  be  always  mivautugcous,  evtm  after  the  total 
disappearance  of  all  trace  of  blood  in  the  spaU,  to  apply  con- 
centrated solutions  of  alum  or  tannin  for  some  we^ks  two  or 
three  times  a  «lji_y  for  fifteen  minuted  at.  a  time. 

Finalljr,  as  regards  the  other  methods  employed  in  puU 
monarj  hajmorrhagirs,  the  local  iipplicalion  of  Htyptics  must  in 
all  cases  be  acconipanipd  by  the  application  of  bladders  of  ice, 
the  internal  administration  of  digilalifl,  digitalin  with  opium, 
secaic  comutum,  and  the  re^t  of  the  treatment  will  be  in  accord- 
anoa  with  the  rules  of  special  therapy ulice. 


B.   DlSRASES   op   THE   NaRES- 

1.  Affiite  Catarrh. 

Acute  catarrhal  inflammation  of  the  nnsnl  muemin  m<>mbrane, 
like  most  acut*  inflammations  of  the  mucous  aiembraD»'s,  ealls 
for  the  application  of  emollient  ageutii.  especially  in  the  form  of 
vapours,  or  *pray,  if  indeeJ  any  nietiioil  treatment  should  l)e 
found  neoeiotary  in  this  uiutiidy,  wliich  t«nd«  to  8[K)DtADeous  re- 
covery in  a.  short  time.     The  action  is  Byinptoraatic. 

We  may  employ  iu  the  complaint  cither  the  vapom-s  evolved 
from  hot  water  or  these  combined  with  the  volatile  coastituentj 
of  flores  snmbuei,  flores  cbamouiillie,  flures  tilitc,  occaeioually 
aUo  vapours  of  coffee,  tea,  or  milk,  &c.  For  this  object  the 
patient  may  be  either  made  to  inhale  through  the  noee  the 
rai>our8  directly  from  the  vessel  from  which  they  rise,  or  the 
orilicc  of  the  vemtel  may  be  wrapped  up,  and  the  patient's  head 
at  ibe  Eame  time,  with  a  cloth,  so  that  the  fnrmer  may  Iw  cod- 
veyc^l  more  freely  and  at  a  higher  temperature  to  the  nose. 
Advantage  will  also  be  gained  Hy  ueing  a  funnel  or  a  simple 
steam  aj^Aiatus,  from  which  an  indianibber  pipe  conveyo  the 
fumes  diret^tly  into  the  alTeeted  noKe. 

By  roean«  of  •the  pulvemiag  apparatus  emulsions  of  gntn, 
male  inrusioDs  of  rad.  althnw,  0-2  (o  0-5  per  cent,  solutions  of 
common  salt,  or  carbonate  of  soda,  or  Ems  water  may  be  applied 
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with  good  effect,  especially  when  the  Sfcretion  is  profuse.  The 
inhalatinns  niay  be  applied  for  a  iiiiarter  of  an  honr  4  to  G  tiioett 
a  day,  accordiug  to  the  degree  of  the  atiVctiou  and  thu  eunsitive- 
Qese  of  the  patient,  if  there  arc  no  count-er-indications. 

Vapours  of  acetic  acid  and  of  nmniouiii  have  aUo  been  niKcl 
to  cat  short  a  catarrh,  or  else  a  once  very  popitlur  mixtmv  of 
ammonia,  carbolic  acid,  and  rectified  spirit  applied  in  this  way  ; 
a  layer  of  4  to  6  small  leaves  of  clean  blottiug-jjaper  strongly 
natuiated  with  Llie  mixturt;  its  hfeld  before  the  nose  of  the  juitient, 
who  inhnles  decjily  the  vapours  which  are  given  off  at  onlinary 
tcmpomturc*.  This  ireatment  must  also  be  repeated  several 
times  in  the  day,  if  any  cffi>et  is  to  be  prmluecd.  The  reaults 
which  I  myself  have  obtained  firom  this  last  method  do  not 
curroborate  the  favourable  statements  made  iu  other  quarters. 

2.  Chronic  CcUarrh. 

The  chronic  form  of  catarrhal  rhinitis  also  promises  good 
results  from  treatment  by  inhalations,  so  for  as  sytnptomatic 
results  can  be  obtained  by  it,  considtring  the  nalurv  of  the 
malady  and  the  ehaiiges  in  tlit>  nusnl  mucous  membrane  which 
attend  it.  The  principal  part  of  the  work  must  be  done  in 
another  way,  and  only  the  removal  of  hypertrophies  of  the 
uiucoua  membrane  find  polyjHiiis  growths  by  the  galvano- 
cautery  and  th^  galvano-cauatio  loop  will  eneore  permanent 
cure.  Nevertheless  I  have  obtained  fairly  good  results  iu  mild 
casei)  of  chronic  corysia,  where  there  was  defective  secretion  or 
a  secretion  of  viscid  masses  of  mucus,  making  the  already 
narrow«l  «^«aal8  utterly  impervious  to  air.  By  the  use  of  a 
spiay  of  concentrated  solutions  of  carlwnatc  of  soda  or  sal 
ammoniac,  or  by  applying  sul  ammoniac  in  a  state  of  vapour, 
prepared  by  tho  dry  method  or  in  a  niLSccnt  atnte,  the  passage 
of  air  through  the  noee  was  fretjuentiy  restored  and  the  dintre89- 
ing  fcfliug  of  dryness  removed.  But  no  actual  core  was  evei 
effected. 

Siegle  employed  for  the  development  of  vapours  of  sal  am- 
moniac a  mediuin-sizL-d  ghias  retort  fitted  to  a  suitable  tttand. 
A  wtdH  caoutchouc  tube  terminating  in  a  cumpre»»ible  caouC> 
chouo  bag  which  lies  on  the  ground  h  drawn  over  the 
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the  retort  tube.  After  a  few  tablespoonfuk  of  powdered  sal 
ammoniac  have  been  introduced  into  the  interior  of  the  retort 
through  the  tubulurp  an  iudiaruliber  tub^  w-hMi  accurately 
fAA  ib«  tubuture  is  posHed  throu^li  il  till  Hbout  an  inch  dips 
into  tbe  interior  of  the  retort;  the  other  end  of  the  tube  ii 
provided  with  an  appropriate  coveriog  for  the  nose.  If  the  n;- 
tort,  which  re^ts  uiwn  a  wire  network,  be  now  heated  by  a 
spirit  lamp,  vapourd  uf  sal  iiiniuoniiic  are  soon  developed  in  the 
inierior  of  the  retort,  and  these,  by  stamping  on  the  india- 
rubber  bag,  are  driven  out  with  some  force  through  the  iudiu- 
rubber  pipe  of  the  tubulure.  If  this  becomes  slopjied  up,  by 
taking  it  out  of  the  tubuhire,  and  blowing  through  it,  it  can 
readily  be  cleared. 

I  myself  formerly  used  in  preference  for  the  development  of 
sal-amuioDiac  vai>ours  the  apparatus  devised  by  Lewin,  consist- 
ing of  two  gla£^  globes.  To  the  glass  tube  for  the  admimon 
of  air  terminating  in  the  globe  containing  caustic  ammonia 
I  attached  a  caoutchouc  tube,  wliieh  the  piiticnt  took  into  bis 
mouth,  and  the  other  caoutchouc  tube,  which  was  eonnected 
with  tbe  glaga  tube  delivering  the  sal  ammoDiac,  he  introduced 
tightly  into  a  nudCril,  and  ^o  bhiwing  through  the  tube  iu  this 
miiuncr  be  drove  thtj  sill- ammoniac  vapours  liiiiiBclf  into  Ids 
luwe.  More  or  less  abuudant  secretion  is  rapidly  set.  up,  and 
with  frtqncDt  sneezing  masses  of  lifjuefied  muoufi  are  (-xpclU-d 
from  the  nose,  and  considerable  relief  i»  thus  obtained.  After 
tbe  action  of  vapours  of  sal  ammoniac  Siegle  recomuioudfi  tnhe 
■ppUcatiou  of  diluted  astringent  solutions — alum,  nitrate  of 
silver,  sulphate  of  ziuc,  acetate  of  lead,  which  the  palienl  suifTs 
in  diluted — or  else  he  applies  more  conccutmtcd  aolutions  to  the 
Scbocidcriau  nicmbruuK  by  means  of  a  brush  or  by  injections. 

Small  ulcers  luid  fib&ccyscs,  which  occur  in  acute,  but.  still 
more  so  in  chronic  nasal  catarrh,  arc  healed  in  a  rhort  time  by 
inhalationii  of  tepid  water. 

In  other  aflfeciions  of  the  nose,  oziena,  diphtheritic,  syjilii- 
litic,  tuberculous,  and  carciuomHtous  iuflaminHtion^,  no  special 
ilMlicalions  exist  for  the  appHralion  of  inJialations,  for  in  these 
caaes  we  have  other  therapeutic  means  and  methods  which  act 
energetically  on  the  malady  itself  and  its  sevend  symptoms. 
(For  diphtheritic  affection  v.  infra,  Diphtheria  of  the  Pharynx). 
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lineasen  of  the  mcmth  nnd  phnrynx  the  ready  aecpssi- 
bility  of  thesp  ca\itieii  cuabl<.>e  us,  by  means  of  gnrglps,  brnshiug, 
&c.,  to  npply  medicinnl  agente  cfu^ily  and  cfTectiiRlly  directly  to 
the  part«  affected,  and  we  Lave  little  ueed  of  inliaUtioni^  in 
thtse  cases.  We  can  understand,  then,  why  inhalations  are 
usually  rpBtTVed  for  tlie  Ircutmcut  of  deeper-Ht-utcd  |)art»  which 
wc  cannot  thus  reach  directly.  But  even  in  discm^'ea  of  the 
uioutt)  and  pharynx  the  manner  in  which  the  racdtciaiil  agents 
are  applied  is  by  no  moam;  uniiniiortaiit,  and  when  used  in  the 
form  uf  spray  their  action  is  so  t>f>tiential]y  modified  by  the 
Bbsolutely  non-irritating  nature  of  the  application,  by  the 
equality  of  the  distribution,  by  the  temperature,  and  csjx'cially 
by  the  dumtion  of  time  during  which  it  continuously  irrigates 
the  affected  parl«,  that  this  mode  of  application  cannot  be  re- 
I»laced  by  any  other.  Thus  pulverised  fluids  in  affections  of 
tlif  month  and  pharynx  net  like  a  fine  douche,  and  experience 
has  repeatedly  proved  that  even  in  ntfectiona  of  th'?  other  organs, 
etipeeially  the  conjunctiva,*  such  a  gentle  irrigation  of  the 
catarrhally  affected  tixsues  is  in  many  cases  to  be  preferred  to 
ordinary  bathing  or  instilling.  The  same  remark  applies  to 
diseuefl  of  the  mouth  and  pharynx,  and  nnolhcr  fact  worthy  of 
dJUriideratiou  is  that  in  regular  shallow  inspimti»ns  the  deeper 
parts  of  the  pharynx,  inacccfitiblc  to  ordinary  gargling,  are 
brought  into  contjict  with  the  medicinal  agent.  The  reaults 
obtained  by  the  irrigation  of  the  affected  aurface!!  of  the  mucoup 
membrane  are  very  considenible,  and  there  are  many  cases  in 
which  this  method  cannot  be  replaced  by  any  other. 
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1.  Aciiie  Catarrhal  and  Urtjthematoua  Angina,  Atute^ 
Phuryngtai  Catairh, 

Where  acut*  catarrhal  angina  or  pharyngitis  comes  ander 
treatment,  and  there  is  still  a  possibility  of  combating  the  in- 
flammation directly,  decided  advantage  is  to  he  gained  by 
inhaling  cold  air  as  frequently  and  for  as  long  a  time  as  possible, 

*  A   mfmi'm  of   DntnaTiiDiiy  and  T<i»ibl>TigVT  in  tbe  Tianiu  AUg,   wui. 
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or  by  irrigatiifg  the  inflamed  mucous  membrane  wich  the  spniy 
of  i€«d  water  \>j  means  of  Btri^urs  byrlroctmion,  A  to  8  appli- 
cmlioiu  a  day  of  8  to  10  minnt<.>8  each  and  longer;  thin  is 
preferable  to  gargling^  vttb  iced  vator  and  even  to  tbe 
pBttent'?  allowing  smnll  peces  of  ioc  to  dissolve  in  his  mouth. 

Id  a  later  stage,  wbon  cold  is  not  so  vreU  bwue,  emollient 
npoani  or  fluids,  spray  of  tejitd  water,  must  be  Hpjilied,  atid 
comhiDed  after  u  iihoit  time  with  iuhslatinns  of  Kms  «-ater 
0-2  to  OS  ptT  cent.  M>Iutinn  of  common  siilt. 

If  the  malady  has  already  ajisumed  a  mhacute  form,  an 
tlueatens  to  \%6s  into  the  chronic  form,  we  vrould  recomme 
lahaiations  of  aium  in  1  to  2  per  cent,  or  tannin  in  <>•!>  to 
per  eent.  solution,  or  uitmtc  of  silver  in  eohilious  of  0*1  to  0'3 
per  oenu,  or,  if  an  antiphlogistic  inSuenee  is  desired,  up  to  0-3 
and  0*5  for  several  days  in  four  to  sis  sittings  of  quarter  of  an 
bcntr  each  ;  when  tht-  inflammatory  symptoms  have  wholly  di»- 
appeared,  gnrglingK  or  inhatatione  of  a  0'5  to  1   per  c«at,  m>1 
tMO  of  cocunOQ  »alt  must  ^ill  be  L-ontintied  for  some  time. 

Where  a  certain  sensitiveness  remains  hehind  even  in  later 
fUgca  aiMl  the  astringenta  exercise  nii  irritjuit  inSuenee, 
aweoCio  can  be  combined  with  them — opium  itt  the  l>eid. — ia 

I       sppropriate  doee.     In  this  way  vc  may  nlmoiit  alwnvi:  Rucceed 
in  prerenltng  the  tranMtion  of  au  acute  or  aubncute  catarrb 

I        fnb>  tbt;  inliniiirly  more  obstinate  chronic  form  and  ils  exteo- 

^^tiom  to  tbe  hLn.(ix  and  the  iiir  tubes. 

^^^^  2.  Cl^nmic  Pkitryngfal  Cuiaifk, 

W  Chroaie  pharyngeal  catirrh  in  ita  x-arions  forms  is  one  of 

tb^ac  malndteii  which  ore  leiut  susceptible  of  a  complete  cure,  fl 
■ad  Um  treatment  of  which  i^  apt  to  become  woari);ome  to  the 
pbnioian.  It  ii'  only  innuenoinl  by  intomal  remedies  so  fitr  aa 
tbej  are  able  to  act  on  the  constitution  of  the  patient,  as  when 
■Bsmia,  ch]nn>»is,  scn>fulii,  t  ulN-rculosiit,  previous  fyphili^  or 
men>cmaii>nti<'>n,  or  al)dnmiuul  plethora  predominate,  and  then 
tbey  can  esercise  a  favonmble  influence  on  the  sanguification, 
ndzicioo,  and  genemi  condition  of  the  jintient.  Tliereforn  »nc\\ 
u  nil  Alfa  are  of  tlie  greatest  importance  in  the  treatment  of  i 
thia  tnalady  when  constitutional  anomalies  co-exint,  and.  whereats , 
aadrr  tkeae  drcnmttancea  local  treatment  alone  entirely  faiU,aj 
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tonic  trcMtment  ofl*!n  cures  tlic  catarrh  witliout  il.  The  major 
of  chronic  pliarjngeal  calairlis,  and  especially  ihc  obstinel 
forms,  depend  ou  si>me  such  diMurbauces  of  the  general  health. 

lu  thict  iQcouaUut  uiid  Quiituutiug  maliidy  local  treatment 
inu8t  be  determined  by  the  auatomical  relations  of  the  mucous 
tn«mbnine,  the  nature  of  ita  functional  disitiirlmncpii,  the  secre- 
tion of  its  gknds,  and  especially  Viy  the  individuality  of  the 
patient  himself  and  the  unpleasant  and  [)aiuful  aensationit  pro- 
tluced  by  the  malady. 

If  tliL-  iaHurmiiatiuu  i»  attended  by  hypenemia,  with  intense 
rerinuss  an<I  swidling  of  tliu  miicuuii  mirmbniuu,  with  no  ten- 
dency to  diminished  secretion,  and  without  the  patient's  feeling 
a  constant  necessity  for  expectorating  viscid,  glutinoua  masiiosof 
mucua,  alum,  tannin,  or  nitrate  of  nilver  will  exercise  a.  favour- 
able influence  upon  the  mucous  membmne  and  be  well  tole- 
rated. These  remedies  )*hould  aUo  be  applied  when  by  their 
iDcuns  the  secretion  is  iuerea-icd  and  its  especlnnttion  facili- 
tjitfid  ;  on  thu  other  linnd,  in  caUurhB  with  scanty  accretion  of 
thick,  vittcid  mucua,  which  givrt^  rise  to  dry  hawking  and  diffi- 
culty of  expectoration,  solrents  such  as  common  salt,  sal 
ammoninc,  and  carbonate  of  snda  should  be  selected.  In  many 
eases  it  is  highly  desirable  in  begin  with  the  solvents  in  order 
to  stimulate  secretion  and  t-o  facilitate  expectoration,  and  lat^r 
on,  as  soon  ns  this  desired  resnlt  has  been  obtained,  lo  proceed 
grmlually  to  the  milder  nBtringruts.  Thie  tTausition  may  be 
conveniently  effected  by  the  combination  of  a  solvent  with  an 
astringent,  sal  ammoniac  or  common  ealt  with  alum,  sometimes 
the  one,  sometimes  the  other  predominating,  Thi«  combination 
is  in  many  Ciises  advisable  al  the  very  beginning  of  the  treat- 
ment, when  we  wish  to  limit  the  secretion  but  at  the  same 
time  to  iiroiiiotu  espcctonition. 

In  a  great  number  of  ciiacs,  on  the  other  h&nd,  the  mncmis 
membrane  is  pale  and  iina;mic,  a  scanty  fiecretion  gives  it  a  dry 
appearance  (phtu-ymgitls  sicca),  and  where  the  mucus  is  some- 
what more  freely  stfcreled  it  is  rojiy,  viscid,  of  a  glutinous 
consistenL'v,  adheres  to  the  wallti,  and  causes  dry  hawking  and 
laboured  expectoration.  At  the  same  lime  the  follicles  are 
fiumvwfaal  swulleu,  and  protrude  a(«  pale  reddish  bodies,  the 
^li  of  hemp  iseed  or  lentils,  rarely  as  huge  as  peas ;  they  arc 
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MDBitiTe,  and  even  tht'ir  deitnirtion,  vhetlier  by  incinioa  vitb 

ihe  knife  or  by  the  galvano-cauteiy,  has  g^nerany  only  a  slight 

tnflnenoe    npon    tin?    Bj-mptoms   and    cmirse  of    the   nmUidy; 

Patients  oomplaiD  of  auhjcctive  sensfttioiiB  of  heat  ami  diynesa,' 

of  {msifltiUe  faawkiag,  difficult  deglutit  ion,  of  a  scrnping.  burn- 

nii^,  oppressive  jieii^ation,  and  feel   themselvw  conFiderHbly 

TvU«Ted  by  pnrtiiking  of  nnfitimulatin^  fnnd  nnd  muciiuginous 

flajdj.     These  fonn«nre  ns  a  nile  associatwl  with  constitutional 

mtlffdift*,  and  in  genomi  cnn  only  br  onred  or  effectually  allfvi. 

■tf!d  by  changes  in  the  constitiitionHl  8tHte.     The  mosl  efficient 

met-hod  is  local  treatment  with  solvent  agents,  iohulutions 

Eniti  writer,  solutions  of  couinion  rialt  and  Mil  iiininoniar,  or  with 

«rak  solntions  of  nitrate  of  silver  ftpiilit-<l  several  times  a  day, 

vhereas  alum  or  tannin  arc  in  the  early  stages  ill  home  snd^| 

only   incTCAse  the  sensation  of  heat,  drynees,  and  tiekliug.  " 

i>iily  where  the  ¥en*iliveness  of  the  thront  is  vety  great  will 

<«l^ientA  be  found  necetiisnry.  and  inhalatrona  of  oleaginous 

MnuUdoas,  niueitiiginoii«  decoctions,  or  glycerine  wi(h  a  to  3 

pBit^  of  water,  or  glycerine  and  snt  ammoniac  dilute<l   with 

viler  be  awful  instead  of  alkaline  substances  from  the  first  or 

fmtn  time  to  time  when  the  irritability  returns.     Tincture  of 

iodine  with  solution  of  iodide  of  ]>otns»iu]n  i^  also  indicated,  to  ^ 

ctimulftte  the  glands^  the  mumus  glands  of  the  raouth  as  well  H 

M  the  acinous  glimdit  in  the  jiliitrynx,  and  to  promote  an  in- 

creuHHl  activity  of  absorption  in  the  lymphatic  vesseU  in  thoi)« 

part*  (lAwin).     The  effect  of  this  remedy  is  promotetl,  e«]ieci- 

allv  in  the  obatinate  form  of  pharyngitis  sicca,  by  |iaintin^  with 

a  cauitl  cnmelVhair  bmnh  tinctun;  of  iodiue  over  the  dry  .s^fots 

oo    the  posterior  pharyngeal  wall,  and   somu  time  aAerwards 

esttsing  the  patient  to  use  solvent  inhnlalions.     For  this  pur- 

pu»«    eolations  of  «il  ammoniac^  couuuou  salt,  and  especially 

evboi)at«  of  potassium  are  adapted.     Ems  water  may  also  be 

(tted  with  ad^mntage.    The  trantiiMon  to  axtringent  agenifi  must 

br-  gndvai,  and  iiere  alum  combined  with  mil  ammoniac  or 

««Mninon  salt  is  nnivenally  acknowledged  to  be  the  must  tuit^ 

able  a^ent.     Tlio  stronger  astringent  snIi)tion8  luuet   be  rety 

Kradoally  introduced,  attention  being  always  ]md  to  the  Bno 

t^aioa*  of  the  lymplouis,  to  that,  if  irritative  conditions  should 

reeor,  the  Mlveots  may  again  be  api>lied.    In  anaemic  oompLhi 
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ctttions  Lewin  considers  chl<^ride  of  iron  to  be  the  b<^t  astrin- 
gent, and  recommeDde  its  combination  with  nq.  nmydal,  aiiiar., 
btM'-iLiuu  tiio  odour  of  the  chlorine  which  i»  vvoUed  iu  the  in- 
hHlation  18  apt  to  set  the  patient  coiuj^hing. 

The  luoftt  obrttiuate  cases  of  pharyngitis  and  tliose  moxt 
subject  to  continual  rvlajKcs  arc  ofWn  t-ht:  cbsc-a  with  a  marked 
aniemk  chamctcr,  in  which  there  is  an  extensive  development 
of  varicose  veseelp.  jrharyngitis  varicoMi,  and  ^lalients  cumpliiin 
of  constant  burning,  tickling,  and  dryness  in  the  thront.  Here 
local  treatment  must  neeeasurily  he  directed  to  the  relief  of  the 
eymptoms,  and  thp  choice  of  emollient,  wlvent,  nod  aatriageut 
agents  mintt  be  determined  by  the  RjTiptoras  which  are  more 
or  lesB  predominant.  In  most  of  the«e  cases  inhalatious  of 
Ems  water  or  solutions  of  rommon  salt  are  mo^t  easily  borne 
and  afford  the  greatest  relief.  With  regard  al-^o  to  the  tem- 
perature to  be  ehoBcn  for  the  pulverised  fluid,  we  rourt  in  thin 
form  ns  well  a«  in  chTOnic  pharyngitis  make  up  our  mind  more 
or  less  wliether  we  wish  to  exercise  an  astringent  (cold)  or  an 
emollient,  comparatively  solvent  (warm)  infiucnt'tf,  and  modify 
the  thempeutic  agency  iircordingly. 

The  length  of  time  required  for  the  treatment  of  chronic 
phuryngcnl  catarrh  is  very  varied  and  depends  on  its  form  and 
complicatioiu.  Recent  simple  forms  arc  tlic  mo.it  favourable. 
These  are  either  completely  cured  or  at  least  so  far  improved 
that  they  do  not  eauee  any  iocunvonienre,  wbcrens  th<ve  com- 
l>lieated  with  some  coamtitutional  malady,  m  well  ni<  all  those 
which  have  a  marked  autemic  character,  offer  the  greatest  roKJEt- 
ance  to  all  treatniKnt,  and  it  is  generally  only  when  we  can 
succeed  in  conquering  the  gcmenil  put hoJogical  condition  lying 
at  their  root  that  recovery  or  a  penwuieut  im]>ravemcnt  wm  be 
secured. 

3.  Grarttdar,  FoUiexdar  Phaiynrjmt  Catarrh, 

This  form  of  ]>haryngeal  cjitarrh,  in  which  the  teuticular 
conglobate  ductlesf  glands  are  more  particularly  aflfecCed  by  the 
inflammatory  process,  nn<i  are  more  or  lesit  swulleu,  and  upgiear 
on  the  mucous  membrane  as  mintl  globular  pi-ojections,  or 
iipread  over  it  in  large  clu^tero.  or  appear  &»  ainall  conglome- 
rated Qodnles,  or  ehe  ooeur  as  actual  neoplaame  in  the  form  of 
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□unKfroiu  small  granular  bodies,  ha-t  hitherto  ufferud  tlie  most 
obntinnte  resistaDce  to  a  comprebeu^ive  g«Denil  uud  luail  trntt- 
iii«nt.  Binoc  ]iiiiiiting  willi  nitrate  of  silver,  tunuiii,  or  iodine 
very  mrt'ly  proiluved  favourable  results,  it  bceumv  necee^ry 
to  have  recourse  to  more  euerj^t^tic  iiction.  Lenin  euj^fge^ted 
making  slight,  superficial  ineisions  into  the  uhicouh  mtinihnine, 
wtiieh  is  cnastantly  k<>pt  in  a  tXatf.  tif  iDduitituntury  irritiuion 
by  the  swollen  glandg,  or  eren  into  the  uudiprlying  glandular 
folliclp,  in  order  to  cleiir  it  of  its  contents,  as  it  oiiinot  itself 
evucunte  them,  being  dtictlesft.  It  does  no  hurm  even  to  cut  a 
little  into  the  nmoous  membrane  in  the  vicinity.  HeconMdera 
that  a  slight  bleeding  baa  a  lieneticial  eflli-ot  on  the  co-exi^tlng 
hypenetnia,  and  indeed  that  it  may  even  eontnbute  todiintnish 
the  tendency  to  recurrence  which  generally  existii.  Nowadnya 
we  prefer  eliminating  tlie  niimen.i[i(i  small  ntMlules  with  the 
galvano-cautery  in  »*vera!  sittingM,  and  tlie  moift  favourable 
results  have  been  obtained  by  this  method  in  comparison  with 
{onner  ones,  a»  my  otni^  observations,  iia  well  as  those  of  Bruns, 
Michel,  and  many  others  auSicientI}'  prove. 

The  (ijmptoms  of  this  aB'ectiou  ]>oint  to  the  ralue  of  the  in- 
halations of  medicinal  sotutionti  which  mmthe  initatioQ,  promote 
secretion,  and  dissolve  the  dry  and  somewhat  encrusted  mucu^. 
Weak  Holntioos  of  common  salt,  9a]  iimmonine,  and  carbonate  of 
toda,  pulverised  by  meanR  of  Bergsnn's  ap[mralUH,  are  geuenillv 
remarkably  well  borne ;  by  irrigation  of  the  diffusely  all'eeteii 
mncous  mcuibraue  they  alleriate  the  heat  and  drj-neas,  they 
li*]nefy  the  thick,  tenacious  niut;u»  whieh  not  unfn-quently  i^ 
everywhere  adherent  to  the  walli*  of  the  pharynx,  and  they 
diminish  the  feeling  of  oppres^iion,  the  sensation  of  a  foreign 
body  in  the  throat,  and  the  distn-^hing  and  pjiinful  tendencv  to 
(R(]uent  iuefTeetiud  (ttToit*  at  Kwidluwlng.  Tliesu  remedies  do 
ntrt,  howeTer,  effect  a  cure,  and  although  there  are  somK  c-ases 
OD  record  which  an-  supposed  to  have  been  cnred  by  inlmlationK, 
no  case  has  come  under  my  observation  in  a  toleraLily  wide  ex- 
perience in  which  anything  more  than  relief  to  symptoms  Wiis 
obtuoeti  by  this  method.  Alkaline  and  mlphurous  waters  act 
in  a  fimilar  ier>m  and  are  well  Ixjnie  j  luitringeiiti",  on  the  other 
hand,  nich  as  alum  and  tannin,  generally  aggravate  the  already 
dictFeauDg  symptoms,  chietly  in  eousequeni-e  of  their  desiccating 
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action.  Weak  solutions  of  nitrate  of  silTCr  may  also  alievuit^ 
irritstion  and  (exercise  ii  somewhat  anttphlngUlit'  influcncp, 
witliout,  howcvfr,  ou  the  whole  achieving  more  tiian  Lhe  above- 
mentioncd  alkiiliuc  aalto. 

4.  Pfuxryngitia  ffyptrplastica. 

Thi»  fonn  of  chronic  inflammation  of  the  plmryngeal  mncoof 
inembraue  with  h,v|X)i'plaitia  of  the  uiucoiin  nn<l  Eubmiicnus 
tissue  iw  only  beQclilt-d  by  inlialatioas  to  the  mine  extent  &•>  the 
previous  fortn ;  viis.  it  it  po»tible  by  iiTigating  the  mucous 
membrane  with  emollient  and  solvent  remedios  to  relieve  for  a 
time,  or  even  to  8iibdii«,  tho  more  di^trewing  ]»viiiptom.').  Of 
course  a  cure  cannot  be  brought  about  by  this  method  ;  iDde«d, 
it  is  but  raiv-ly  that  a  retrocession  of  tlit-  julI hologieiil  changes 
iinU  aUiteiuent  vf  the  eoasequeut  tymitloma  cim  lie  brought 
about  even  hy  other  and  more  vigorous  methods. 

5,  Phlegmonmia  Angina  and  Vharpirjitig, 

When  we  &iL  to  arrest  by  means  of  cold  application,  by 
packing  nmnll  piepea  of  ir^,  by  gai'glinqs  and  inlialations  of 
iced  vator,  and  (he  rest  of  the  nntiphlogifitic  proceHse-i,  the 
phlegmonous  inflammation  in  the  tonsils,  in  the  peritonsillnry 
tissuf,  and  in  llie  rest  of  the  mucou«  mcmlmiTiP,  our  objeet 
sliould  be  to  relieve  the  symptoms  developed  during  the  course 
of  the  diseaBC,  and  to  accelerate  suppuration  and  opening  of 
the  nbsc«sR. 

This  is  best  effected  by  encTgetic  application  of  heat  in  the 
form  of  steam,  either  alone  or  combined  vith  pnlverieed 
medicinal  Kolutionii.  We  inay  emplny  pilher  nimply  the  etenm 
of  hot  water  or  vapourR  of  hot  milk  and  docoetious  of  marsh 
mallow,  which,  by  virtue  of  the  delicate  aromatic  subKtanceit  con- 
tained in  them,  pn»diic«  a  more  agreeable  sen^tion  limn  simple 
steam  of  water;  or  herbftricli  in  etheit-jil  oib  may  be  employed, 
Buch  as  flor.  malva?,  dor.  salvise,  llor.  sainlmci,  flor.  chamomilla-, 
and  others,  without  any  particular  difference  in  the  effect. 

A  favourable  inHuenee  is  exercised  u])on  the  subjective 
condition  of  the  patient  an  well  as  u|ion  the  course  of  the  in- 
flammatory process  by  inhalations  of  alk;iHiiL'  solul  ions,  e^[R>einlIv 
of  1  to  3  per  cent,  solutious  of  carbonate  of  soda  or  of  common 
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sail  and  sal  ammoTiiac,  hy  which  the  initial  tf^nsirm  nnd  dryneRU 
of  the  mutuus  mi>iiibraDt!  am  relit^vecl,  and  tlie  sticky  mnftiies  of 
miicuii  which  la(er  on  fill  up  theoral  and  pliarjngpal  caritynf  the 
patient  lire  more  rcodilj' removed,  and  under  the  influence  of  hi-at 
an:laxation  of  the  mucnus  membrane  and  rapid  MippiiratioQ  are 
brought  about.  Even  aftei-  hpontiDeoiii?  or  artificial  upetiiu^  of 
the  8bsc««s  solvent  or  antiseptic  inhaJationa  (1  to  2  per  ccut. 
solution  of  carbolic  ai'id  or  0*1  to  0'2  per  cent.  eolutton&  of 
salicylic  acid)  mtini.  ha  continued  for  NevemI  days  Till  thu 
■welling  of  the  tonsiiU  and  of  the  re^t  nf  the  inttamcd  tissue  is 
€ompleteljr  gone. 

lastly,  the  prevalent  tendency  to  recurrence  which  charae* 
teriaes  these  aflectious  must  be  combated  with  astringent 
gargles,  alum,  tunuin,  as  well  ea  the  other  hardening  methods, 
bictioiu  and  cold  baths. 

6.  Diphtheria  of  the  Mouth  and  Pharynx. 

Of  all  the  diacaee!)  of  the  oral  and  pharynguil  cavities 
diphtheria  is  that  which  \&  most  uuder  the  tuflucuco  of  tnedi- 
Cafod  inhalations.  There  is  therefore  no  treatment  belter  able 
^  fulfil  the  several  indications  which  are  most  jtromiiient  in 
this  complaint,  especially  as  its  eifect^  may  be  followed  almost 
from  hour  to  hour. 

In  diphtheria,  as  I  bnve  demon  »tTated,  we  have  to  do  with 
ao  infective  disease  caused  by  a  fungus  which  1  have  named 
*  microooccaB  diphtheritv,*  which,  lucalined  in  the  oral  and 
pharyngeal  cavity,  priHluces  inHumoiation  and  tibriuous  exada- 
tiou  ujioD  the  mucous  membrane^  and  within  a  certain  time, 
which  cannot  be  prt«.'i8L'ly  Hxed,  dovelopes  into  n  gent-ral  infec- 
tive malady,  in  wliicii  the  gtiueral  iufoction  is  originuled  and 
inaintainetl  by  the  local  arfectlon.  Thia  view  is  uf  the  utmost 
icuportance  in  reganl  to  treatini-ut,  in  contriidiMtiuL'tion  to  the 
eiu-lier  one,  supported  e_spe4'ittlly  by  Hnhl.  'With  reganl  to  the 
development  and  separation  of  diphtheritic  memliranes,  as  well 
u  the  pathulog)'  of  epidemic  diphtheria  generally,  and  for  aa 
exhaustive  criticism  of  the  different  methods  of  treatment  I 
miut  refer  to  my  treatise  in  Ziemsaen's  •  Manual  of  St>ecial 
Pathology  and  TlicmpeotiRe,'  vol.  ii. 
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The  treatment  of  the  local  affection  most  be  in  acconboce 
irith  two  indicatioDB — first,  the  destniction  of  the  excitant  of 
the  disease,  and  »L'coudly,  the  removal  ^na  the  affected  parf« 
of  the  products  engendered  b_v  the  disease.  We  can  now,  I 
thiuk,  fill  111  hotb  indications  better  in  this  diseofv  than  in  any 
other  infeetive  m&lndy, 

1.  In  combating  the  cause  of  the  disease  Uaelf,  we  possMs 
in  carbolic  acid  an  a^ent  which,  though  it  cannot  be  credited 
with  the  va.lue  and  impartanc*'  of  a  speL-ifie,  yet  enables  uk  Io 
^-applf!  with  the  powesM  in  a  manner  hitherto  impossible.  But 
it  is  an  iiidisi)ensHbU-  condition  for  the  development  of  its  anti- 
septic and  iinti|)an!si(icT  artinn  that  it  shtmld  be  applied  in  far 
more  ccmcirnf-nit^'d  s^ohilions  ihiin  have  hitherto  been  employed. 

For  three  years  F  have  been  engaged  in  studying  elo«ely 
the  application  oF  this  remedy  in  di[>hlheriH,  and  the  resulti) 
of  those  iuvestigatinns  compel  me  to  this  coiiclu&inn.  I  have 
obtained  perfectly  satiKfacjtnry  reciilt!:  in  fifty-one  of  the  most 
aeverc  cwa-n,  more  (h.-ni  two-thirds  of  which,  I  mu-tt  siy.  would 
hare  proved  fiital  forniRrly  imder  any  other  treatment.  And 
medinal  friends  of  mine,  whom  I  induced  to  employ  the  sane 
treatment,  have  reporit^d  Pitiiilar  re.-itll8. 

As  almost  all  pi.isgiblc  and  im^Kj^^iblc  means  and  methods 
of  cure  were  brought  to  bear  upon  the  treattneni  of  this  dis- 
Mse,  from  the  most  esjiectant  to  the  most  active  therapeutic 
procedure,  int'ludiug  the  galvano-cautery,  tho  application  of 
earholic  acid  was  certain  to  he  repeatedly  employed,  and  I  have 
myself  unwl  and  recommended  it  for  disinfecting  gargles  and 
inhalatioDs, 

1  The  nn satis fact«iy  remits  obtained  are  ercluaively  attribut- 
able to  the  insufficient  strength  in  which  the  remedy  was  always 
applied,  from  the  fpar  more  eti|tecinlly  of  inducing  »inplMi«inl 
general  toxic  symptoma  by  large  doeee. 

To  show  the  fallacy  of  this  fear,  1  need  only  luention  that, 
to  the  gravest  forms  of  septic  di|)htheria,  it  whs  not  till  the 
blood  was  impn^gnnted  with  carbolic  ucid  to  anch  a  degree  that 
the  urine  became  of  an  t-livc  gnrcn  that  I  was  able  to  observe 
ft  rapid  decline  of  the  dineuec.  1  therefore  employ  in  all  ctsa 
Ifor  local  application  to  the  diphtheriticftlly  affected  tnucoui 
Imembrdnei  5  per  cent,  solutions,  as  there  ia  no  certainty  of 
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tnocMB  with  weaker  ones.  Tlie  cause-  of  this  in  that  the  finely 
pulveriB*^  carbolic  acid  becomes  diluti-d  and  aUen/d  first  by 
mixture  with  t>t(»iin  and  the  fltiidg  of  the  muuth  and  the  morbid 
product:!  in  the  oral  aiid  |>haryiigeul  cavity,  and  sccomlty,  after 
it  bus  n-«chcd  thi-  imirniis  membrHiic  and  is  nbftinbed,  by  the 
fluid  of  the  tiflfiues  and  the  infliunmatory  serous  infiltration  and 
by  the  blood  and  Ij-mph  generally ;  60  that  under  thes*  circmn- 
stances  neither  the  development  nor  the  multiplication  of  tho 
diphtheritic  fungi  wilt  be  ButBcieutly  hindered.  Just  ns  vreak 
noIutiunH  of  parholic  acid  fail  to  act  with  Kufficient  disinfecting 
and  antiseptic  energy  on  ulcers  whose  surface  in  coated  with 
decomposing  piu,  or  ptltrescetit  ichorous  discharges,  even  wheu 
brought  into  far  longer  contact  with  the  ulcerated  surtacea  by 
the  dresiiingii,  bo  they  are  equally  or  even  more  powerlees  to 
diainftwt  stwngly  infected  surfaces  of  mucous  membrane  in  tUo 
oral  and  pharyngeal  carity  and  to  arre«t  the  injurinus  jiroccsi-ea 
of  decon)[)08iUon  at  work  there  by  ocensioual  irrigatiou«  witb 
such  solutions. 

I  apply  isirlxdic  acid  by  making  the  patient  inlude  the  sjiniy 
from  a  steam  ppray-prod ucer.  This  is  the  only  way  by  which  » 
thorough  and  complete  irrigjition,  both  of  the  diseased  and  the 
soand  parts,  can  be  kept  up  with  a  sufficient  <[ii;mtily  of  fluid 
for  several  minutes  together,  and  that  all  tuechanical  injury  ciui 
be  avoided.  I  take  care  to  avoid  all  unnecessary  irritation  of  the 
.parts  by  tonehing  them  with  bruah  or  Hpo^nge,  Even  in  chronic 
iud  comiJOfHtively  tori>id  riirm!>  of  phthisical  iileenition  of  the 
larynx  in  adult  patients  Moritz  Schmidt  fears  injurious  resulu 
from  such  a  mode  of  applying  medicinal  agent-^.  Mtich  more 
rtek  mufit  there  be  of  such  mecLuiiical  injury  in  the  case  of 
ohiidreo,  who  often  oppose  the  strongest  re&istauce  to  sucU 
manual  iutcrfcrcnce,  thus  cimsing  the  application  to  be  rough 
and  insecure  as  comjxired  with  other  modes  of  appli>.>ntioii} 
while  the  violent  acute  inflammation  reacts  most  sensitively 
ttt  all  Kueh  injury.  Moreover,  the  amount  of  fluid  brought 
Into  play  is  far  greater  than  that  which  can  be  conveyed  by 
repeated  painting;  and,  again,  the  fluid  which  accumulates  in 
the  mouth  and  pharins  during  inlialatioii.  und  is  swallowed  by 
{Btienta,  is  in  (he  act  of  swallowing  bniushl  into  still  etosrr 
oontact  with  the  porous  exudations.    I'on^idering  hoir  deeply 
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involved  1%  the  lymphatic  t^tem  of  the  oral  aad  phnryugenl 
cavity,  iu  the  vessels  and  glands  of  which  I  first  diocorcrei] 
diphlhtric  fuugi,  I  regard  the  ■ahi'ori>tii>ii  of  lai-ga  quuutiiieS 
of  carbolic  ncid  through  the  lymph  dpnces  and  lympbatic 
veseeis  of  this  region  as  of  the  utmost  importance,  in  order  to 
neuTralisu' the  injurious  character  of  the  ftbsorbed  products  of 
dHcouipuKilion  iu  these  jiails  aiitl  thn>t  to  ward  off  a  further 
iufectiou  of  the  orgnnism.  llenidcs,  it  mast  not  be  forgotten 
that  it  i*  not  ulone  the  false  meiobrsncs  which  are  the  carriers 
(if  the  infection,  but  also  the  surface  of  the  entire  oml  and 
pharyngtrnl  mucoaa  mombrane  and  its  ttecretions,  mucus,  saliva, 
and  the  fluids  of  the  mouth  generally,  und  (hat  by  their  ineiins 
the  diueBM!  may  nol  only  be  con) m unir.it od  to  others,  but  the 
urganitiUi  itself  umy  be  infected  generally. 

Ijwtly,  in  face  of  the  observations  lying  before  me,  I  can  no 
longer  question  the  iullueiice  which  we  may  obtain  over  the 
general  infection  by  large  qtumtilic^  of  carbolic  acid  absorbed 
into  the  blood,  and  the  antipyretic  and  antiseptic  disinfecting 
action  resulting  from  it,  difficult  i\s  it  ig  (o  prove  such  inKuence^ 
while  the  njinedy  is  locally  applied  at  (he  same  time.  In  the 
gravest  CHiJeii  which  I  have  treated  with  inhalations  of  carbolic 
acid  the  excretion  of  dark  oHve-greeu  uriTie  way  alwsiys  attended 
with  a  rapid  decline  of  the  malady,  jis  regards  the  fever  as  well 
an  the  local  sympttims.  In  a  case  of  diphtheritic  scarlet  fever 
running  an  cxcciMlingly  bad  course,  in  which  the  whole  oral  Hnd 
liharyngcal  cavity,  Iwth  the  posterior  nareit,  and  the  upper  part 
of  the  larynx  were  covered  with  thick,  dirty  grey  membranes, 
and  the  pulsL-  was  irregular  and  intermittent,  so  that  I  hourly 
expected  tlie  end,  I  persisted  in  the  inhalations  of  carljolic  acid 
in  spite  «f  the  constantly  increasing  dlHColonitimi  of  the  urine, 
hut  ut  longer  intervals  and  for  a  shorter  peinod.  The  pulee 
improved  re.i]iarkahly  undor  the  influence  of  the  carbolic  acid, 
became  coutiuuous,  R^ulai,audi>troQge4',  while  the  niembranea 
were  rapidly  detached  and  the  nffection  of  the  mucous  mem- 
brane was  healed  more  spet-dily  than  could  hove  been  supposed. 
I  know  ]jerfectly  >iow  little  reliance  can  be  placed  upon 
such  i«oUilcd  case*,  but  here  the  course  under  the  agency  of 
airbolic  acid  was  too  marked  and  coincided  too  exactly  with 
other  observations  not  to  justify  their  being  phiced  in  jujcta- 
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'fMMitioo.    I  mo^  reserve  a  fuller  consideration  of  this  ([uesiion 
Ihr  another  place. 

»t  admiuietiir  inEialations,  at  int'ervaU  of  one  to  tvro  houi-ii 
<r  mora  frequently,  for  five,  eight,  or  t«n  minutes  nt  a  lime, 
weordlng  to  the  Mverily  of  the  ease  and  the  age  of  the  jwitient, 
at  A  &  per  cent,  solution  of  cnrboltc  ncid,  the  patient  taking 
xhit  cjlindrical  coniliicting  glass  tube  directly  into  the  ntoulb. 
Tbr  inhalations  are  continued  for  the  same  time  and  u-itt  the 
same  intervals,  unless  an  aggravation  of  the  malady  indicateB 
an  increase,  (ill,  with  coincident  rai)id  decline  of  the  fever,  the 
aembraneft  have  for  the  moRt  part  become  detached  and  the 
tanellingof  the  mnoouii  memhninp  has  gnne  down.  As  improve- 
fBrtil  goe«  on  the  inhalations  are  gradually  rediUTpd  to  every 
thrt^  or  four  honrs,  and  even  longer  intervals,  while  the  ilura- 
liot)  of  earh  of  the  sittings  is  simultaneously  diminished  till 
cofuplrte  recovery  results.  At  the  i>aine  lime  due  attention  is 
dirtct«~d  to  the  exert- tion  of  carbolic  acid  in  the  urine  and  to  the 
lUgMtioD  of  the  pntient,  nnd  if  a  marked  chnnge  of  colomr  in 
ihe  nrine  i»  observed  and  gafttric  diiitnrbnnt^es  are  set  up  the 
Bomber  of  inhalations  are  reduced,  or  if  the  urinary  secretion 
dumld  iuddeuly  a»stmie  a  dark  olive  green  colour  they  may  he 
together  nrmilted  for  the  next  Ivfuty-four  hour*,  and  the 
aabaUc  acid  niny  be  repbc«d  by  other  medicinal  ugent«,  the 
best  being  a  3  to  4  \»:t  cent,  ttotution  of  Iximcic  ucid  or  n 
trc  jH-r  cvnl.  ewlulion  of  ben)!'>atv  of  soda.  Aftt-r  thi*.  respite, 
when  the  urine  hm  recovered  its  natural  or  a  brighter  colour, 
fbavtng  that  ibe  whole  or  the  greater  pnrt  of  the  carbotie  aeid 
kaa  been  excreted  from  the  blood,  the  treiitment  may  he 
RMtmed  according  to  the  above  mlea.  In  severe  cases  I  have 
ifiKrcgvdcd  a  slight  grcytsb  diBrolotntion  and  continued  the 
cmrfaotic  arid  inhalalionn  till  the  uniiu  ii]i[HtarL-d  of  a  dark  green 
cdIvot]  then  they  were  exchanged  for  others  generally  for  the 
max  twenty-four  hours  only,  but.  resumed  as  soon  ns  %  he  eolotir- 
mg  bMsme  lighi«r,  somewhat  greyish,  and  perKi$l<Hl  in  till  the 
favrr  onk  and  tlie  membraueji  were  looHcned,  which  usually  uo 
evTwd  before  long.  I  hare  in  no  case  observed  any  mischifvnns 
■nun ill ij  results  whrn  tbi-nf  precautions  were  ohscrvt-d.' 

WUh  nganl  Id  tbu  colonttlon  of  the  urino  iifior  iin[MtesnitIun  at  Uan- 
!  mxtmem  bf  ou botk  hM.  v.  ■.,  ^  tU. 
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Id  order  to  obttun  as  far  as  possible  practit:an.T  useful 
cbBervationa,  I  have  cbojon  only  such  caaee  for  theae  inhalatioos 
as  resembleil  each  other  in  ths  gmvity  of  the  m:il»ily,  the 
height  of  the  fever,  and  the  difTiifiion  of  the  membrancSf  and  in 
vfhicb  I  was  convinced  from  fnniier  exjieriences  that  nuilpr  any 
other  system  of  treatment  thov  would  not  only  Imvtr  nin  nn  <>x- 
tremely  severe  courne,  hut  in  moBi  cases  hai-e  terminated  fatally. 
In  this  way  I  hoped  to  avoid  the  fate  which  eo  frequently  attends 
over-hasty  conclusions  founded  on  insufficient  obsen'ations,  viz. 
that  the  nesrt  ease  one  Han  to  treat  may  upset  the  whole  result. 

2.  For  ncrelerntirig  the  sejuiratiim  nf  the  membranes  there 
are  two  melhofis  ralculated  tn  promote  the  onset  of  the  natural 
proresses  of  separation,  and  »o  increase  their  actiyity—       flij 

f[.  Tlie  solution  of  the  membranes  by  suppuration,  and     ' 

h.  The  meclianictil  detachment  of  thelu  by  exciting  a  more 
active  eecretioQ  of  the  mucous  ghinds. 

Aa  regards  the  fir«t  method,  that  of  promoting  the  separft- 
tion  of  the  dipUtLeritio  exudation  hy  suppuratioii,  the  thiff 
agent  is  the  Rpplication  of  heat,  wbieh  promotes  m)))d  6up[)ura- 
tion,  demareatioii.and  detachment  of  the  meuihraues.  I  there- 
fore, as  bcfon-,  apply  hot.  stetun  to  tlie  discusiHl  luiicous  meni>- 
ImineH,  and  that  several  t.imc«  n  day  for  \Tiryiiig  periodti.  By 
i-nergfitic  application  of  carbolic  acid  the  demarcation  and 
separation  of  the  membranes  are  brought  about  far  mon; 
rapidly  than  wan  formerly  the  case  without  it.  The  reason  of 
this  1  tJilce  tfi  he  that  the  artion  of  oirbolie  acid  removes  or 
limits  the  lo<Ta!  infeclion  by  destniying  the  cjirriers  of  infection, 
the  fungi  and  their  spores,  and  thus  again  diminished  the  fibrin- 
ous exudation  and  promotes  a  rapid  sepnnitinn  by  nieau-H  of 
suppuration.  I  therefore  did  not  find  much  necessity  for  the 
employment  of  heat  in  the  treatment  in  addition  to  (he  inha- 
lations of  5  per  cent,  solution*  of  onrlwHc  ncid.  In  (ilighter 
eases,  however,  the  influence  of  beat  alone  may  produce  the 
desired  result,  and  it  is  then  moat  advisable  to  combine  with 
the  applicatjfin  of  heat  (he  irrigation  of  the  alTeeted  imrts  n*ith 
It  spray  of  0-2  i>it  rtmt,  solution  of  salicylic  acid  or  a  2  per 
cent,  solution  of  common  mlt  or  chWatc  of  potash,  in  which 
the  water  and  the  alkali  serve  to  liquefy  and  remove  the  mocus, 
aud  »a  cleauM;  the  mucous  metnbra&e. 
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All  I  bHve  shown  in  Zivm»»en'8  *  Manual  of  8jiecial  Them- 
])»uli(;K,'  the  first  apiieMnuicv)!  which  are  pruductici  b^  the  action 
of  hor  va|>oiirH  are  always  cmiKtunt,  nnd  clfad^'  oliservnble 
MitLiii  12  to  16  huuru  ;  only  where  coiisidcralile  flbiinuus 
ezudAtioQ  has  been  thrown  out,  and  partial  destruction  of  the 
membmtK^^  ha.<*  taken  place,  and  the  rea<-tionnry  power  in  tho 
tissue  i*  ditniniKhed,  thf>y  will  develops  more  slowly ;  while 
thpy  may  fail  altogether  if  the  disease  has  already  led  to 
g^plieieinia  or  to  extennion  of  the  eiudation  into  the  tmchva 
aud  bronchi,  the  margins  of  the  diphtheritic  patches,  whit-h 
generally  sejiarate  as  a  delicate,  ring-tike  border,  becoming 
more  distinct  and  ap|(eariiig  aa  shari^ly-marked  Unan  uu  the 
iuten^ely  reddened  mucoux  meinbtaoe.  In  the  itmue  way  on 
places  where  jireviously  there  were  no  such  layers,  or  only 
»i>areely  perceptible  whitish  jiatehes,  the  size  of  a  hemp  eeed, 
we  find  distinct  circuinsrrihed  layers  of  diflereut  sizes,  so  that 
the  diseaee  itself  appears  to  have  increaiied  in  intently.  Tlie 
explnnat  ion  of  this  phenomenon  is  that  ( heee  places,  evt-ii  though 
they  previously  showed  only  a  simple  reddening  of  the  umc<iU3 
membmne,  were  yet  gravely  affected  ;  and  under  Lhr  influence 
of  the  hot  eteoni  increased  secretion  of  pue  corpusclea  is  indueed, 
which  infiltrate  the  infected  epithelium,  crowded  with  micro- 
cocci, or  the  delicate  fibrinous  network,  where  it  had  already 
adranced  to  the  wtage  of  lihriuniiN  exudation. 

But  under  the  cmiiinuouK  influence  of  hot  steam  and  free 
irrigation  with  carbolic  acid  the  esutbition  censes  to  spread.  The 
Use  ineuibranea  become  gmdiially  thjclcer,  and  detach  them- 
selves from  the  mucous  membrane;  their  whitish-grey  colour 
cbaugeBtoayeltow,  dirty  grey ;  their  surface  becomes  wrtukled 
and  nneT«'n,  while  even  th*  redness  of  the  adjnrent  mncou* 
memhmne  diminishes  and  the  swelling  reewlpu.  After  a  few 
days  the  false  membntnes  become  completely  detached,  with  a 
corr**»iiouding  amount  of  suppuration. 

According  to  the  manifestution  of  tliese  reactionary  appear- 
Ances  I  begin  on  the  4th  or  5th  day,  seldom  later,  to  diminish 
the  number  of  applications  of  steam,  and  when  the  seiwuation 
of  the  membranes  is  in  full  progress  and  a  large  part  is  already 
detJU'hed,  I  limit  them  to  four  in  the  day;  in  the  same  way  I 
jlrsdily  reduce  the  application  of  carbolic  acid,  and  distribute 
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it  over  sdx  to  eight  sittings  of  oigtit  to  five  minute?  each.  When 
the  membnuies  are  all  detached,  I  still  continue  carbolic  inhiiln- 
tions  three  or  four  times  a  day  for  the  two  following  days  ;  by 
this  prL-cuution  I  have  always  hitherto  varded  off  a  I'ecurrence 
of  the  malady,  rt- nevfcd  infectiou  of  the  inucous  membrane,  and 
repeated  fornialiuu  of  diphtbenlic  exudation. 

As  regardi  other  local  remediei?  which  may  be  employed  in 
diphtheria,  thymol,  eucalyptol  in  soliitinu  in  waterand  rectified 
lepirit,  bonipic  auid,  salicylic  aoid,  creosotB,  betiJumC*?  of  wwla, 
permungimnte  nf  potash  (the  disculotiring  proi>erty  of  which 
interferes  with  the  inspection  of  the  nffnc-ted  parts  and  is 
otherwise  inconvenient)  are  all,  according  to  my  obsen-ations, 
decidedly  inferior  to  c-arbolic  acid,  while  chlorate  of  potash  ie. 
utterly  inHignifijiint  and  in  no  way  superior  to  common  saW  ; 
lime  water  and  lactic  acid  may  certainly  under  some  circum- 
stance! dJASolvQ  or  liquefy  the  BbrinnuH  congulum,  but  they 
possess  no  antiapptic  or  disinfecting  influence,  and  as  in  these 
cavities  it  ib  not  a  question  of  local  narmwing  and  danger  of 
stenosis,  as  in  the  larynx  or  the  trachea,  there  is  at  least  no 
indication  for  their  employment. 

Am  to  the  insuffla-tion  of  lhc«(!  remedies  by  iiir-])reBPurn 
pulverisation,  as  in  Btrg;soo's  or  other  similar  appamtufl,  or  by 
injection  or  painting  w'th  a  brush  (the  best  is  a  hrge  one  with 
tiue  hair,  which  will  imbibe  a  fair  tjimntity  of  fluid  and  can  be 
squeezed  out  against  the  afiecled  [larts  without  injuring  them), 
they  are  fHr  less  eiTeftua]  than  iuhaliition  by  means  of  the 
fiteam  spniy-j'roducer,  which  euMurt's  the  BimuUimcnii!)  action 
of  heat,  which  fDvours  piirulttnt  demarcation  and  detachment  of 
exudation,  and  should  be  reserved  for  those  quite  exceptional 
cases  in  which  the  pntient  cnnnot  be  renched  in  any  other  way. 

Only  weaker  solutions  are  adapted  for  gargling,  euch  as  are 
in  daily  use. 

A  second  but  less  trustworthy  nietlioil  is  that  rpcomniended 
by  (jnttmann,  the  object  nf  which  is,  by  the  specific  action 
of  the  folia  jalKirnniii  iind  especially  of  the  pilocarpinum 
Tnuriaticiun,  to  excite  an  augmented  secretion  of  the  oiucoua 
glaads  underlying  the  peeudo-membranous  exudation,  and  so 
bring  about  their  moclianical  delnchment,  and  at  the  «(Bm< 
time  efiect  a  free  diBcliarge  of  the  fungus:  vegetation?  and  oi 
the  septic  substances  from  the  oral  and  pharyngeal  cav 
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try  secretion, 
which  ootncidefl  with  the  augmented  eecretioD  of  uiituus. 

A«  these  iDMliciLl  a^iits  are  u]>))Ued  eitbcr  by  tiubciitnneoua 
tajectJAD  or  intemnl  ndmini^tmtioii,  the  ili^tiRHon  of  Ihii 
qoestion  reiilly  ties  ont«ide  the  proscribed  limits  nf  ottr  uibji^t; 
but  as  it  ^eems  to  be  clottely  oonnpcted  with  the  nntiwjvlic 
tnatmeot  of  diphtheria,  a»  above  described,  and  as  I  coiisider 
it  inportant  enough  to  engage  the  alteataoD  of  physicianB,  I 
wfll  here  devote  some  special  remarks  to  it. 

Wheu  we  cut  through  ii  muttnis  merubrane  which  it  covered 
with  a  thick  diphtheritic  exudation  in  process  of  reparation,  we 
!■•  bow  the  tnucuft  jH>uring  out  of  the  dilated  duet«  of  the 
glands  percolates  upwards  in  different  directions,  jinrt  working 
iu  WBJ  through  the  fibrinous  coagula  l>'ing  direcUy  over  the 
iocti  and  spreading  into  (he  network,  and  part  iDNinuuting 
itself  between  (he  iiuiigiiis  uf  the  liil»;  incmbnuic  and  thr 
Eiib-^pithclial  or  basal  membrane,  luuring  aside  the  tilM'iDona 
thf««d»  t>r  which  the  two  are  held  together,  and  causing  a 
detachment  of  the  membrane  to  a  great  extent. 

Besides  these  observations  on  the  iiatunU  process  of 
detachment  of  diphtheritic  menibraneR,  I  watt  induced,  by 
obwrriBg  a  case  in  which  rapid  sejiiiratinn  of  ihe  falee  mem- 
hnnes  followed  upon  siUvation  aix-identallj  complicating  the 
(B|Athenc  attack,  to  try  this  second  method  of  natural  solution 
of  tile  fibrinous  dejMiut  by  admmistratiou  of  f^lia  jaborandi 
and  pilocarpinum  murtailcom.  On  account  of  the  disagreeable 
xeoBdaiT  effects  of  the  folia  jaborandi  I  have  for  the  prei^ent 
restricted  myself  to  (he  use  of  pilocju-piniini  niurintieum,  aud 
either  administered  it  at  short  iiilervaU  in  nqueuus  Hjlutiong  of 
002  to  (HIS,  Bocxmling  to  the  age  of  llie  jwitient,  or,  eipeeia,lly 
ta  the  cavf  of  adult«,  more  [uirticuliirly  when  the  imtholugical 
ftocttm  has  already  htsted  «uvcnil  days,  given  it  in  subciitaueouB 
imfaetUme,  The  two  mmtce  of  admibi^tmtion  diffi^r  in  their 
nad«  r>f  action  in  this  respect,  that  after  administration  of 
pBocarpinum  muriaticum  the  stimulation  of  the  secretion  of 
lb*!  Mlivaty  and  ihueous  gbinds  follows  more  slowly  mid  lesa 
cjf*kaily,  whereas  Balivatiou  occurs  almost  immodiatety  afttr 
.it»  sahcutant'uUM  injrdioii. 

WItrQ  i>ld  and  thick  false  mcmlimnea   become   iuFiltnitetl 
"<u,  they  ui^ually  separate  in  largish  masses  with  more  or 
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lest  sulivatinn  ;  on  the  otber  liand,  in  ca(«&  in  which  an  active 
ribrinous  exudation  ic  still  gwng  on,  the  fibrinous  exudation  and 
AiiKigulit  are  delaclii'd  and  »\a\.  out  in  Hruallt-r  pit'ces  and  in  Hakes, 
while  in  thti  va8«  of  cliildren  it  is  better  "by  means  of  a  thick 
and  soft  bruHb  to  remove  tliem  toRether  with  the  viwid  iuuchh 
ami  salivu.  As  the  rcino^iii  of  snch  esiidiitions  verj' ofU^n  U-adi* 
to  h»>inorrhng(rK,  and  thiiB  icrolvea  the  immediat'C  risk  of  n 
septic  infection,  I  consider  a  thorough  disinfection  by  ocoaeiotuU 
inhalations  of  5  per  cent,  solution  of  carbolic  Rcid  is  urgently 
indicuted,  and  I  eee  them  carried  ont  in  the  manuer  described 
above  most  eonsicientiously.  Ah  in  the  meehunical  KepHmtina 
or  chemicul  sohition  of  tlie  fjdse  membrane  there  is  danger,  ay 
I  have  ah^ndy  observed,  in  cases  in  which  fibrinons  exudation 
in  still  goiug  ou,  of  a  rejiroduction  of  the  fnlse  iii<.-nibniiif!(  u 
few  hours  after  the  action  of  tlic  pilorJiq)inum  muriatluiini  bns 
ceased,  it  is  Doceseary  in  ench  caHes,  besides  complete  dis- 
infection, to  apply  warmth  in  order  to  hasten  Buppuratioo. 

Am  the  Btimulating  influence  of  pi1ot»q>in«in  extends  lo 
the  glniidH  of  the  tracheal  and  brimchifti  iniicouti  membmue,  it 
is  poHsible  thst  here  aUn  we  may  get  a  rapid  solution  and 
expectoration  of  lilirinous  cnngiila,  espwially  after  its  Riib- 
cutaueoufi  injection  and  the  itdmiDist:  ration  of  an  emetic. 

As  the  genenil  value  of  a  therapeutic  method,  though  it 
may  have  a  scientitic  foundiition,  cannot  be  decided  by  the 
result  of  »  few  favourable  obaervatinn?,  and  as  the  restora- 
tive  effort  of  nature  is  mtter  all  n.  powerful  factor  difticnit  to 
efittinate,  1  would  rei-oi[)tDui.d  the  treatment  with  pilocarpinurn 
muri;iticum,  which  I  have  here  only  sketched,  for  furthtr 
investigation.  In  employing  it.,  howi-ver,  we  have  lo  coLnidt-r 
the  condition  of  the  cardiac  muscle,  and  in  cases  where-  Nym]>tomH 
of  a  secondary  affection  of  this  muscle  hnve  been  net  up,  such 
ae  a  weak,  irregular,  intermittent  pulee,  with  fi^ar  of  sudden 
cardiac  paralyeis,  the  preparation  raust  be  twed  with  the  greatest 
caution  or  set  aside  altogether. 


7.  Ulcers  in  the  Mouth  and  Pharynx. 

The  treatment  of  the-  various  ulcers  which  occur  on  Ihfl 
mnenus  membnine  of  the  oral  and  pharyngeal  cavity  depends 
on  the  nature  and  curability  of  the  disease  which  causes  them. 
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InbaUtioni  of  spray  may,  Rrat^  of  nil,  be  useful  for  cleansing 
the  ulcerated  surface?.  AVheo  simple  cleansing  U  not  t'uougli, 
and  the  siippuratiug  i<urfaceg  are  tlie  teal  of  putrLTaclivc 
procec^ca  and  portiditic  fu»gi,  a  thorough  dieitifi-ctton  by 
mcutis  of  3  to  5  per  cent-  gotutions  of  carbolic  acid  or  4 
per  e^nt.  eolations  of  bomcic  odd  is  neecs»a.ry.  In  inert, 
rorpid  ulceration,  with  unhealthj-  suppuration  and  defective 
granulatiou,  iiihnlation  of  eoliitions  of  citrate  of  silver, 
of  oorrjsive  sublimate,  and  of  iodine  will  exert  an  altenitive 
effect  upon  ihe  ulcerated  surfaces  and  promote  rajJid  grauulu- 
tion  and  rertitution  of  tissue ;  this  method  may  be  employed 
ftlonc  or  combined  with  the  necesinry  gcneml  trcatmcnt- 
lA^tly,  if  till-  ulcers  tibould  be  vei^-  painful,  nn  ftttempt  might 
be  made  to  protect  tbeiii  lai'^»IIy  by  emollient  Bubstancei: — gum, 
glyc»»rine,  oleHginous  emulsions,  to  ivhich  opium  and  moqiliinp 
may  be  added — or,  if  tli)«  is  uot  sufRcieat,  irrigation  with  nitrate 
of  silver,  by  csjogulHtion  of  tht-  p«»  and  the  production  of  a 
silver  aJbuminatu  in  the  fomi  of  ii  greyish -white  layer,  over 
the  nWcniti'd  surfacee,  protects  the  denu*ied  nerve -f^ntliiigti  na 
much  as  |)osst*ole  from  the  iaHnence  of  air  and  other  chemical 
And  tuechanical  irritation,  aud  promotes  the  healing  procesn. 

8.  SffiAUitic  AjfedloTiH  in  thr  Moidlt  and  Pharipix. 

Syphilitic  Hffcction<i  occurring  hi  the  oral  and  pharyngeal 
cavity  present  the  same  indications  for  the  application  of 
nxtdicinal  iulmLitions  as  Biiu))te  catarrhal  and  parcDchyQiatouft 
inDatuniitiioii?  and  iilceratioas  in  these  parts. 

The  fir>l  thing  l.o  be  sure  of  in  thi*i  case  iit,  whether  there 
is  genenil  constitutional  syphilis  ur  not,  and  therefore  whethfr 
thy  afleorion  of  the  mouth  nntl  pliarynx  is  only  to  be  rpg^trded 
OS  a  local  manifestation  of  it,  or  whether  there  are  no  other 
iTTice*  of  this  di-»pase  in  the  system  but  this  catanhal  and 
piin.-nchyuiatoii»  iriRauunatiou.  In  the  former  ea^e  our  treat- 
ment murf  be  in  a  general  senae  ant i syphilitic,  and  local 
treatment  will  be  only  of  nccondary  importance. 

Tlie  indication  for  treatment  by  inhalation  will  be  de- 
termined by  the  changes  in  the  respiratory  mucnns  membranes. 
Jn  simple  catarrh  iuhiihitions  of  solutions  of  common  ealt  and 
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eal  animoQiac  are  f<iiffidi?nt,  while  in  inveterate  formfi,  qiit  Iielml 
Kuppuralions  svphilitic  placjue.'^,  condylomnloiis  excrcsfmces 
HiiJ  ulcerations,  inhalations  of  U'l  to  0*3  pf-r  reot.  eolutions  of 
conxjsivc  sublimate  produce  (lie  be^t  recults.  Solutions  oj 
iodide  of  [xjiaiiaiuin  were  employed  by  Waldenbiu^  with  re- 
markable i-uceosA. 

In  the  second  case,  vhere  it  in  ^ntmWy  a  (^nestion  of 
ratairhiil  procWdes  with  Kliithelial  tixmbW*  and  eliielly  aiiper- 
ticial  niceratiuus  in  persona  previounlj  syphilitic,  a  sinipk 
treatment  of  the  cutnrrh  by  nieuna  of  iulmlutions  of  solutions 
of  common  ailt,  crunmnn  kuU.  with  alum,  or,  iu:cordiii[[  to  th« 
BymptontH,  of  tilum  and  tnnnin,  will  gciiiTally  eutficu  lo  bring 
about  a  rapid  cure.  These  ca^os  arc  pretty  frequent,  in  con- 
iif>qii<>Dce  of  th<!  abnormal  vuluifrabtlily  of  the  mucouit  m^-m- 
bmne  which  gtnenil  Byphili**  U*avfs  belmid,  and  not  unfrequeutly 
vben  9uch  individuals  return  for  the  limt  time  to  the  habit  of 
Bmnkiiig,  or  to  indulg<>iicc  in  t>timiilHtiug  fot>d  and  drinkst,  they 
tuilVr  from  a  more  or  IceH  tjcviTe  catarrhal  angina.,  which  liaH 
nothing  whatever  in  common  with  the  former  illness. 

In  more  ohetinnte  fonne,  where  thcsw  reniedi^H  fail,  we 
mu^t  employ  inhalations  of  solutions  of  nitnite  of  silver  or  of 
corrosivf  sublimate,  or  resort  to  the  more  energetic  method 
of  pninling  the  affected  part*  with  stroing  Rolutions  of  nitrate 
of  silver,  or  with  tincture  of  iodine,  or  we  may  have  to 
ap])ty  the  gslvano-cautery,  while  inhalations  of  common  ftalt| 
wkl  ammoniac,  or  carbonate  of  soda  in  the  intervals  will  be 
useful. 


D.   DlSEASBS    OF    THB    1.4HVKX. 

1.  AciUt  Liiryiigeal  CaUtrrh. 

TRTiat  hM  been  said  of  the  indications  for  the  direct  applica- 
tion of  medioiDal  agents  in  acute  pharyngeal  catarrh  hold^  good 
in  eimilar  affections  of  the  Uryngeal  mucous  membrane. 

The  first  principle  to  be  inMsted  on  is  that  everything  must 
be  avoided  which  might  cause  fre^  irritation  to  the  mucoui 
membrane.  ConeequcDtly  there  must  be  no  attempt  to  airest 
the  inflamnmtiou  by  astringent  or  caustic  n-medios,  and  the 
scute  inflammatory  symptoms,  such  a»  tickling  in  the  Uirc 
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the  feeling  of  dryness  nml  Forene>»  io  the  larynx,  which  is  cvon 
•enntive  to  the  touch  from  ontxitle,  the  violent  irriiative  eough 
with  scanty  expectoration,  must,  be  treated  by  inhalations  i>f 
cold  air  oi'  the  sprayof  cold  water.  These,  and  in  the  Inter  atages 
inhalations  of  tepid  spray,  either  alone  or  in  combination  with 
BOino  mucilaginous  or  narcotic  bubstauce,  four  tu  six  i'lvavm  u 
day,  are  the  beet  means  ol"  relieving  the  dietrcssiug  sensation  of 
heat,  dryne«3,nnd  smarting,  and  of  removing  any  accumulation 
of  i*i«-id  s«Ma-etion».  In  still  later  »,t»ge8  a  fiivourable  uflvct  irt 
pniduced  by  inhnlations  of  Knas  water,  sulphur  «&ter,  of  weak 
■olutions  of  sid  aiumuiiiac.  soda,  or  common  salt,  and  not  till  all 
flyiQptonL«  of  irritation  have  cwiscd  is  it  jit-nnissiblc  to  attempt, 
by  means  of  weak  uatringent  iiolulioiia  of  salts  of  h^ad,  sulphate 
of  zinc,  alum,  or  tannin,  or  tiinniti  with  cnmmon  salt,  the  com- 
p)et«  removal  of  the  inflammatory  changes  in  tjie  mucous 
meimbranee,  the  injection  and  swelling,  the  eerous  and  cellular 
infiltratioue. 

Sjiecial  attention  ninflt  be  (laid  to  the  acute  catarrhs  nf  the 
Tocal  cordii,  occurring  genprally  in  the  case  of  pubUo  spp-akers, 
singers.!.'^.,  from  overstraining  their  vocal  organ,  and  which,  if 
badly  treated,  may  l«id  to  permanent  injuiy  of  the  voice. 

Whi-u  the  catarrh  bus  rm»  ita  course  we  may  adminirfex 
liropbyliictically,  to  guiu-d  against  a  recurrence  of  laryngitis  in 
«ilbjcct^  who  ore  predisposed  to  it,  inhalations  of  stronger  solu- 
tions of  alum  and  tjumin  two  to  three  times  a  day  in  sittings  of 
a  qoutarof  an  hour  at  a  time,  and  by  these  and  other  bracing 
rot^thods,  Mucli  as  cold  lotions  and  frictiontu,  endeavour  to  reduce 
the  sensitiveness  of  the  mucous  membrane  itself.  I  have  odea 
iploycd  tbiit  method  with  satisfactory  resulla. 


2.  Chronic  Laryngml  Catarrh. 

Whether  the  catarrh  in  the  larynx  in  an  eitension  of  a 
pharvugeal  catarrh,  or  ha«  originated  in  the  krynx  itjielf,  the 
foDowiDg  are  the  indications  for  the  use  of  medicinal  iohalsf 
tiond : — 

I.  In  simple  catarrhs,  with  hoarseness,  a  certain  amount  of 
cot^h  and  Kunty  expectoration,  when  the  mucoufl  membrane 
appears  more  or  lees  of  a  dark  red,  or  in  parts  of  a  duuky  bluish 
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colour,  with  mucouH  folticleii  nwollt'n,  and  v\tat»  of  !)ero-ce>IIahir 
iDfiltralion,  but  without  [xtpillarv  oTcrgrowtli,  the  tniicouii  cnem- 
bratie  prcftenting  an  uneven,  gnmular  aHi>eot.  ihe  vocal  rorda 
showing  ti  reddisli  grey  discoloration,  or  haviiij^  their  inAfg^iDa 
stroDffly  injected  .-ind  more  or  leas  swollen,  we  should  Attempt, 
by  meniia  of  iiihalntions  of  0-2  to  0*5  ])*r  wnt.  sn|utioo9  of 
nitrate  of  silver,  to  indiu*  hypenemia,  and  «>  promore  nuiri- 
tive  ehflnge*  and  n  more  netive  flow  of  fluids,  hy  whifb  t3ie  in- 
filtratitjiiM  and  accumulations  may  lie  reduced.  For  thi*  object 
inliataliuus  of  nitrate  of  silver  of  llie  iibuve  strength  inu^t  be 
atiininistcred  two  or  three  times  a  day  for  10, 12,  or  15  minutes 
at  a  lime,  fvr  Kevi-nil  diiys  t<>^rtlKT,  <ir  trvt-u  for  a  wt;i*k  or  two. 
According  to  the  durnti-fu  uf  tUt.*  malady  uud  the  extent  of 
the  pathological  changes,  and  when  the  retrogression  of  thcK 
chani^es  haa  Itefjuu  or  i«  more  or  less  advanced,  the  effort  mutt 
Iw  made  to  bring  about  fimijjlete  recinery  by  llw  apiilifaliuu 
of  aRtriiigetitii,  such  slu  alum  and  taunin  in  eolutinus  of  ]  to  3  ■ 
and  more  \te.i  cent.  Hut  it  is  only  in  rare  case*,  when  the 
illness  has  not  lipfu  of  lomg  dumtion,  those  sulxicute  e«tarrbs 
with  tnore  active  inflammatory  a|jpearances,  the  mucoiu  mem- 
brane being  moist  and  swollen  and  of  a  bright  red  colour,  it  i» 
only  in  such  cuece  that  we  shall  succeed  in  completely  reducing 
the  intiammatory  process,  the  injection  and  8welliag,BDd  at  lli« 
yamo  time  get  rid  of  the  hoarsenefts  and  iogg  of  voice. 

2.  If  the  catarrh  is  attended  with  increased  fnniiation  of 

viscid  mucous  or  mucopurulent  secretion,  difficult  of  exi»ectoni- 

tion  and  causing  the  patient  to  be  [n-riietnally  clearing  his 

throat,  lulhcriiig  to  the  vocal  cords  or  stretching  in  vincid  threads 

between  them,  making  the  voice  rotigh  and  tonclcHis  the  first 

indication  will  be  to  promote  free  expectoration  by  liquefying 

the  wcretioQ  by  meane  of  inhalations  of  sal  ammoniac,  commoti 

ttalt,  or  oftrbonate  of  soda,  and  at  the  Kame  lime  (o  change  the 

(jiiality  of  the  secretion  by  the  action  of  theiie  ssilt*!  on  the 

mucous  membrane  and  itti  glandx.     As  the  itecretions  become 

thinned    and    made  eaoier  of  exi>ectoratlon,  thoH>   symptoms 

depende"*   OQ   the  aecuniuljition    nf  tlicae    secretions    in    the 

hr  tiresome  tickling  in   the  throat,  the  con- 

'earing  it,  the  weakness  of  the  voice,  soon 

ive  to  consider  in  the  socond  place  how 
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fant  to  diminish  the  secrctioD  nnd  reuioru  thu  cjitanrlui]  rhnngfa 
in  the  mucouf!  membrane  hy  the  Application  of  astringent  and 
»itenKi\-<  remedies.  This  will  Iw  best  acc<iinpUsh«i  by  con- 
liouiD^  for  a  time  the  iiitluenc»  of  the  boUtntei  and  by  coin- 
biaiog  rheni  in  gradimllr  increaiiing  doses  with  the  astringents, 
alam  snd  tannin,  or  by  eniplnjing  nolutionx  nf  t^nl  nmmnniac 
«iid  alum,  or  common  salt  and  alnm.orcnmninncntt  and  tjinnin, 
and  when  we  tind  there  is  a  marked  and  progreer>ive  change  in 
the  quality  and  quantity  of  the  secretion  we  may  use  simple 
•>tuHons  of  »a]t«  of  Ivad  and  zinc,  alum,  tnnntn,  or  nitrate  of 
nlTsr,  or  chloride  of  iron,  and  in  this  way  efl'ect  a  complete 
cure. 

S.  If,  in  wmKeqnence  of  long-protracted  catarih,  hypertrophy 
tt  tbe  morons  mprohmnr  and  the  submucous  tissue  has  super* 
fVBei),  nnd  thickening!)  iind  imhiratitniN  threaLcu  seriously  to 
£iHtiusb  thp  capacity  of  the  lar>*n]i,  inhalations  of  Aulutions 
iA  iodioe  or  iodide  of  potassium  have  been  recommended  for  the 
rRDOva]  of  these  cuiiBequenoeH  of  existing  or  previous  catarrhal 
proeessfs,  and  good  r»Kidt«  are  said  to  have  been  obtained  by 
bbeir  use.  As  a  rule,  howtiver,  thetw  chang<-H  are  more  amenable 
lonsr^eal  treatment,  and  the  reduction  of  the  bypertrnphied 
ti«nM«.  when  it  can  be  done,  iit  best  aocomplisbed  by  the 
gal  vano-caut  ery, 

ExcTeaoences  and  polyiioas  growths  which  may  occur  aj*  the 
pcodact  of  catarrhal  inflammations  must  be  extirpated  by  direct 
fgitml  operutioD. 

■  3.  Vlcern  in  the  Larynx. 

H  LVlJurbaJ  nicer*,  such  as  are  not  nnfrequently  observed  in 
M^Mig  |»  fujiti  lit  catarrhal  aflWtinns,  or  when  these  assume  an 
'•rote  nwi  vioh-ut.  form,  reijuire  hardly  any  other  treatment  (ban 
.     that  of  simple  catarrh. 

K  They  are  for  the  oiost  part  epithelial  exfoliations  of  tho 
^Laf^piu  of  the  TDcal  cords  without  deeper  lesion,  mpecially  at 
fiA«  proeetfua  vccnleK,but  theyoecaxionallyHprEnd  to  the  surface 
W  the  v»ical  conls.  They  generally  reach  their  greatent  extent 
m  the  ovtrgini  of  the  Tocal  cordu  ;  toTrardfl  the  boHe  they  are 
afaBoat  always  bminded  by  the  subepithelial  tissue,  which  is 
imtl^  muofa  eroded. 
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laK&latioiis  of  Ditrat«  of  lead  or  milpbate  of  ziac,  allevialioa 
of  the  coQ^h  by  morphine,  rest,  sparing;  the  vocal  oi^^n,  zaoU% 
warm  compresse!*  round  tlie  throat,  and  in  cast*  of  [lunilent  dis* 
oolourRcl  bHse  slight  (lUhifnctitig  Holutinns,  1  to  ;j  per  cent.  o\ 
boTHcic  aciil  or  thymol,  or  I  to  2  per  cent,  nolulioun  of  common 
Rait  iuhaleil  several  tjmes  it  day.  soon  cauK  the  irregular,  sharply 
margined,  ulcerated  ^iiiface  to  assume  a  more  rounded  ehajKj 
completely  till  up  and  lieal  nithout  leaving  any  observable  scar. 

The  fissures  and  cliiiik-like  ulcers  which  develope  chiefly  in 
chronic  cfttarrh  on  the  anterior  i=urfoce  of  the  posterior  wall  of 
the  larynx,  running  ion^ituHinally  nlong  the  fold,  are  of  a  more 
ubstiimte  character. 

Ill  this  tswe  also  rent,  silence,  warding  off  every  injury,  re- 
moval of  the  cough  ami  uthu-r  irrilution  of  the  respiratorTi-  orguns 
arfi  in<liapensibly  iieeuswiry  ia  liculinfc*  'I'o  the  ulceration  itself, 
if  we  do  not  apply  such  ihftrapoutic  mcuus  ae  cuuti-Tifiution  with 
flolid  nitrate  of  silver  or  painting  mtb  concentrated  solutiouB  of 
thi?  fialt  or  strong  solutions  of  creosote  orcarlwlic  acid,  we  must 
npply  allerative  and  anlifleptic  remedieii,  auoh  as  iiihalation>( 
of  high  percentage  solutions  of  nitrate  of  silver,  O'S  or  more 
generally  I  to  2  per  cent.,  and  ii-rigationa  of  ereoeote  water, 
lK>Tacic  aeid,  salicylic  acid,  so  aa  to  promote  a  reactionary 
activity  of  the  tiasue. 

When  I  have  obUiincd  thorough  cleansing  and  u  benignant 
ap]»earance  of  tbe  base  of  the  ulcer  by  strong  ^t>ltLtion  of  boracic 
acid  (4  per  cent.)  or  creosote  iirater,  1  administer  once,  rarely 
twice,  in  the  day  inhalations  of  aoUitinu  of  nitrate  of  nilver  of  tim 
aliovBconcentratiou  fnrfi  to  8  or  1(1  minutes  at  a  time,  while  tbe 
uloer  and  the  whole  larynx  must  be  kept  a»  clean  as  possible  by 
iuhalations  repeatf'd  often  4  to  6  times  a  day  of  2  percent,  horacic 
acid,  0"2  (ler  cent,  salitylicacid  or  creosote  water,  from  10  (o  15 
m)Qiit«e  at  a  time,  according  (o  the  secretion  (irom  the  laryngeal 
and  bronchial  mucous  mpmbrane.  If  the  ulcer  gmdtuilly 
assiimee  a  benignant,  clean  appfarance,  if  the  loss  of  enbstanco 
iii  fliled  up  by  healthy  granulation fi,  if  the  jagf^  margins 
become  more  rounded  otl",  or  if  they  draw  near  to  one  another 
and  cieatrise,  I  limit  the  inhalations  of  nitrate  of  silver  to  evocy 
two  or  three  days,  without,  however,  making  a  change  in  the 
cleausing  inhalatiuus.     If  the  cicatrisation  advances  favourably 
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I  emptor  nioT«  active  astrin^nHlnlialatiou^ufl  lo  1*2  percent. 
tauuin  solutions  with  1  ])er  cent,  carbolic  acid,  kept  u]i  for  1 0  ti) 
12  or  16  miDatcs  *i  to  -1  times  a  day,  while  cleansing  and  cx- 
[>ef'tonitmn  are  promot«ii  by  inhnlatioTig  of  weak  solutioni;  of 
comrnon  snit. 

The  treatment  may  be  completed  by  employing  otlier  as- 
tringents, galu  of  lead  and  ixac,  and  iit  thv  juime  time  we  miwt 
wart)  nff  the  iiccumulation  of  all  inipiirities  or  colUrclioii.*  of 
mucua  br  the  usu  of  dininftrctiug  fluids  and  «iich  an  promote 
exp4>cioratioii. 

Ulcere  in  other  parts  of  the  larynx  must  be  treated  on  the 
same  principles,  if  no  deeper-seated  iiiiscbief  lies  at  their  root. 
The  geneml  and  dietetif  treatment  must  be  guided  by  the 
condition  of  the  patient  in  otfier  resiiects.  Therapeutic  opera- 
tions of  iinotlipr  kind  may  also  be  necessitated  by  fnithpr  indi- 
catione.  The  treatment  of  phthisical  and  sypliilitiii  ulceration 
will  be  dealt  with  under  their  respective  heads. 

4.  Parenchymatous  Infiavnnaiion  of  the  LarpiXy  Peinchon^ 
(tritia,  (Edema,  and  Abscess  of  the  Larynx. 

In  thcK  Mver»^  affections  of  the  Urynx  we  may,  in  the 
earliest  stage-  of  the  inHaiuination,  iu  mldition  to  the  external 
application  of  cold  and  other  local  incayurt-s  (such  as  blood- 
letting) and  genera]  treatment,  employ  with  great  ad\'aiitage 
inhalations  of  cold  air,  continued  as  long  a^  possible,  and  of 
pulveri»*ed  iced  water  hourly,  then  every  2  or  3  houra  for  10 
to  15  tninutoa  at  a  time. 

If  there  itt  copious  secretion  of  tough  teinacioiw  mucus  and 
respinitiou  is  imiwdt-d,  inhalations  of  carbonate  of  soda,  a]>i»lied 
every  one  to  three  hours  for  ten  to  fifk-cii  minutes  at  a  time, 
not  nnfmiuently  bring  about  a  rapid  polutinn  of  the  mucDS, 
facilitate  expectoration,  and  relieve  the  dyspno^.  Itut  here 
again  we  must  be  cautious  not  to  employ  too  early  at^trtngeut. 
remedies,  sach  as  alum  and  tannin,  fur  in  the  initial  utages 
of  the  malady  not  ouly  do  they  fjtil  to  diminish  the  swelling, 
bat  they  ciuse  ncoumulatinns,  mak«  expectomtion  difficult  by 
coagolBting  the  macus,  and  increiise  (he  dyspnoKa,  dryne**,  and 
irritation.     It  is  not  till  the  acute  stage  is  over  that  the  in- 
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Sauinwtion  can  be  attacked  with  uitrate  of  silver,  aod  later  on 
u  complete  retrogression  of  the  inSnmm-itory  jirocesae^  mity  be 
expected  by  the  use  of  ulnm  or  tonnio. 

rf  the  inflammntinn  resiiltfl  in  the  formatioQ  of  nu  abscess, 
and  the  apiiua  reaches  bucIi  a  degree  a«  to  necessitate  tracheo- 
looiy,  we  luust  keep  the  wound  cleansed  by  disinfecting  trriga- 
tiouj!  with  carbolic  (3  to  4  ]K:r  cent.)  or  bomcic  (4  per  ceDt.)spray, 
and  vhcn  the  absce^te  ba^  oyicncd  wc  ghould  give  inbalationn  of 
tbeee  sulution^  directly  through  the  month,  about  every  two 
hours  for  twenty  minutes  at  a  time,  without  howererneglectio^ 
the  disinfection  of  the  tracheal  wouuJ.  If  there  should  lie  a 
copious  secretion  of  mucus  and  pus  5  [ler  cent,  solutions  of 
benxoulc  of  »oda  every  tvfu  houra  for  fifteen  to  Lwcnfy  minutes 
at  a  time  will  do  gmtd  Hcrvice,  and  mny  be  continued  till  l>lie 
ftbsccss  closea  and  normal  respiration  is  restored. 

Then,  lastly,  leolationg  of  alum  and  tannin  will  have  the 
effect  of  completely  reducing  the  swelling  and  producing  firm 
cicatrisuliuu.  ^i 

5.  Diphtheria  of  Vie  Larynx  wtid  of  tJie  Deeper  Air  Pasaages. 

When  pharyngeal  diphtheria  cxttiide  to  the  lar>-ux  (v.p.279), 
the  indications  for  inhalatory  treatment  change  no  far  that  it  ia 
not  the  diiiinfectinn  of  the  affected  partfirhicb  demanda  inome- 
diat«  attention,  but  the  rpmoval  of  the  obstruction  now  narrow- 
ing the  air  jassages,  :ind  the  solution  of  the  false  membrane 
becomes  the  main  object<. 

It  was  formerly  believed  that  this  object  could  be  folly 
attained  by  inhalations  of  sotvcnt  remcilies,  lime  water,  lactio 
acid,  carbonate  of  soda,  or  carbonate  of  Uthimu,  but  even 
though  we  may  succeed  in  obtaining  in  one  case  or  another  a 
i!oIution  of  tile  membranes  and  their  expectoration  either  in  a 
tubular  form  or  as  mucous  coagula — and  I  have  ob»er,-ed  a 
number  of  higlily  satisfactory  result*  in  this  way — yet  such 
cases  are  exceptional,  and  in  by  far  the  greater  number  the 
disease  will  take  an  mifiivoumblc  turn.  We  may  indeed,  in 
addition  to  the  use  of  dissolving  and  disinfecLiug  inhalations, 
try  what  can  be  done  with  pilocaqiine  (v.  supra)  and  emetics, 
t>y  which  1  have  of  late  frequently  obtained  the  solution  and 
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opectoratitm  of  Iarg;e  membranes  obtFtructing  the  larynx  and 
lite  tndiai;  but  if  this  result  fifaoold  not  miridt;  follow,  we 
most,  without  loeri  of  timi-,  proofed  at  once  to  tracheotomy. 

The  succeits  of  tracheolouiy  depends — 

1.  On  the  time  nt  which  it  in  peribnned;  the  enrlier  the 
more  fcvourable.  The  less  the  dtnrase  hms  iidvaneed  into  the 
mc^ea  and  the  bronchi,  and  the  more  the  p&lieni's  strength  is 
■AintAtDcdf  the  more  hopefiil  »re  the  prospects  of  ea\'ing  the 

S.   Not  less  important  is  the  manner  in  wliich  the  operation 

m  performed.    The  more  careful);  and  cautioiiiOy  it  is  conducted, 

danger  there  is  of  the  development  of  seeondary  prr»- 

.-.  -frious  infections  of  the  tranmatio  margins  ami  of  the 

irnjtinding  cellnlar  tissue,  pseudo-ery^ipelns  »ud  8e]>tic  pro- 

'  ~r>-T>  in  these  parts^  leading  to  a  &tal  issut;, 

l.«stly,  the  condition  of  the  disease  in  the  onU  and  pharyn- 
geal c«Tity  in  of  the  highwt  importance.  'I'ho  slighter  the 
d^btberitic  inf«>4'tt<m  here,  the  more  limited  the  pseudo- 
■mihiimiiii  I  exudation,  the  Hlighter  the  decomi>o«iQf{  and 
|atf«bct[re  proo^awa  at  work  in  them,  the  hetter  will  he  the 
jrogiuMb  for  the  operation. 

TIkmv  ataeo  in  whicli  the  diphtheritic  affection  has  at  once 
ittadwd  the  taryru,  or  where  only  a  few  pstchcH  the  size  of  a 
iMttl  «nr  a  pea  occur  upon  the  tonsil s  or  the  pliarvugral  mucous 
neoBbfmne,  while  the  larynx  and  a  part  of  the  trachea  is  already 
«faMnMrl«d  by  fibHoons  exudationo,  offer  the  muftt  fa\'uumble 
fntpecta  of  a  ^fiod  recovery.  If  the  pliarj-ngeat  diphtheria  is 
vid^y  s]V9ad,  if  itip  tonf)il.%  the  uvnla,  and  j>ortioii»c  of  the 
■aktiov  ardies  or  the  posterior  wall  of  the  pharyux  are  covered 
h  grnyish-while  s]ieckled  membranes,  the  prospect  ispropor- 
r  leaerued  of  obtaining  a  favounble  limitation  of  the 
affection  in  the  trachea  and  the  bronchi.  If  decom- 
^■ation  and  pnrrffnrtjon  of  the  thtctt  coriaceous  mufies  in  the 
mmtth  ttud  pharynx  are  already  in  progress,  if  blood  h  elTuud 
VMir  tbvm,  if  the  braath  U  fcetid,  if  the  cervical  and  snb-max- 
flbiy  glands  as  well  aa  the  cellular  tiMue,  are  greatly  swollen 
aaA  hard*  and  the  adjacent  linues  atk-mntoits,  tmrhefttomy 
a  gwDcraliv  mieleM,  or  can  only  nfibrd  ulight  alleviation  ; 
Ife  patiuot"  gcDeraJly  succomb  in  a  short  time  to  aepnx,  even 
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befor«  the  grAver  eymptome  of  laryngeal  nnd  tracheal  st^nonia 
have  become  prominent. 

Tlie  chief  reason  that  progiioHis  is  so  unfavourable  in 
advaiieed  phar^'ngeal  (liphtlieria  ie,  thai  when  an  opening  in 
ihp  trachea  h:ui  once  l>e*ru  made,  the  Irealmenr  of  the  pharynx 
not  only  falls  inti>  the  backgrutuid,  but  it  is  verj'  rarely  possible 
to  carry  it  out  thoroughly,  auconling  to  th«  given  ruk*fi,  on 
account  of  the  change  in  the  rcepiratory  mechanii'm  and  the 
difficulty  which  the  patient  tinda  in  lying  down,  so  that  the 
occasional  insufflations,  paintings,  or  attempts  at  inhalations  are 
not  sufficient  to  produce  the  necesgary  disinfection  and  detach- 
menl  nf  the  memliraneH. 

When  tracheotomy  Ims  been  performeil,  the  aftor  treatment 
mntit  br  chiefly  carried  out  by  iuhahitioiij'. 

We  should  naturally  in  this  oa^o  aim  at  dietiolving  the 
fibrinous  mapEcfi  cholcing  up  the  (:ieei>iT  air  passages  by  the 
inhalation  of  Bolventa,  such  &»  lime  water,  hictic  aL'id,  &c. ;  but 
the  results  which  I  have  obtained  in  such  cases  are,  on  the 
whole,  nnjiatisfactory.  Perhaps  future  atttiuipts  with  more 
effective  remedies  may  be  m<in;  succciwiful.  But  liere  it  mutit 
not  be  forgotten  that  by  ihr.  solution  of  the  membranee  we 
have  not  yet  gained  any  influence  over  the  development  And 
the  course  of  the  pathological  process,  and  have  only  averted 
an  immediate  danger  threatening  the  patient's  life.  Kroah 
exudatione,  fresh  obstructions  of  the  air  patwnges,  which  may 
ultimately  enuse  the  death  of  thf  patient  by  suifoeation,  and 
septicsemic  processes,  are  not  in  the  sninllcst  degree  arrested 
by  this  step. 

The  most  fiivourable  n-^ults  we  hine  obtained  after  tracheo- 
tomy have  been  by  continuoua  employment  of  the  f^teain  sprny- 
produccr,  by  means  of  which  a  2  ti  5  per  cent,  solution  of 
carbolic  acid  and  a  4  per  cent,  solution  of  Iwracic  acid  woro  alter- 
nately atomised,  llie  appanttUH  is  kept  at  work  iininteiTuptedly 
day  and  night,  sometimes  in  the  immediate  neighbourhood  of 
(he  tracheal  aperture  or  at  10  to  12  centimetres  distant,  somi!- 
times  farther  away  from  the  [latient.  I>irect  irihalatiuus  through 
the  tracheal  canulu  are  preKi.Tibi.-d  6  to  S  timet<  a  day  for  3  to  fi 
nviuutes,  with  a  2  to  3  per  cent,  golutiou  of  corboUc  acid,  or  for  a 
somewhat  longer  time  with  a  4  percent,  solution  of  boraeic 
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A  4  per  cent,  sutution  of  boracic  add  Vds  emjAoyed  forcontinu- 
OOB  pmlr«risation  day  and  night,  and  ouly  VArieJby  piih'erisat  ioD 
at  i  to  S  per  cent,  itolutitin  r>f  carbolic  acid  6  to  8  times  in  the 
24  iiottrs  for  ^  tn  ^  ftn  hoar  at  u  time  and  longer,  when  the 
diaease  aMuraed  a  m&ik&d  septic  character ;  the  ftppoiatiu  each 
ttme  ms  held  at  about  ^  to  |  of  a  metre  from  the  tmchml 
opening.  In  onler  tn  much  as  possible  to  obviate  a  diphtheritic 
V  Mptic  infection  of  the  iround  from  the  tmcfaenl  mucous 
vetnbrnne  or  from  without,  I  also  had  the  traumatic  margins 
]K)Dted  3  to  4  lime»>  a  day  and  oftener  with  a  2  to  5  per  cent, 
tmrfaulic  ^ution,  and  especially  enforced  the  most  scrupulous 
deaaliiieas. 

Ai  hm  been  already  mentioned,  it  is  of  great  importance 
w>t  to  neglect  the  treAlment  of  the  diphtheritically  affected  oral 
Mil  plijuyngoal  cavity,  iifier  th<?  Imchciil  tiptula  has  been  mode.' 
Xcgtect  in  \)i\a  poniciilnr,  and  the  reliance  of  the  phytticion  on 
tb*  fact  that  reiipirution  bat  been  freely  restored,  has  been 
fatal  to  many  patients. 

Tbn  pharyngeal  i-avity  and  the  larynx,  which  cannot  lie 
Ebed   by  inbalatJOD?  ftom  the  tracheal  aperttire,   form  an 


iaiectjve  fociu  from  which^  the  diphtheritic  inflammation 
■ay  eonnantly  extend  to  the  dee^ter  parts,  or  a  fatal  septic 
aaBtaminatiou  origtiiale.  As  much  can*  as  poaiible  must, 
llmi  fill  I ,  be  bestowed  on  these  partK,  and  the  treauneut  must 
ht  eDtirely  guided  by  the  juincipli-s  which  direci  tliat  of 
pbaiyDgeal  diphtiiuria  (v.  s.)  By  the  xteam  of  the  apparatus, 
«1k««  ooudticting  tnlw  the  patient  takes  in  his  niouth,  ihe 
{articles  of  the  pulf^cribcd  carlX'lic  solution,  even  though  tlie 
{Mticnt  bfeatheB  through  the  tracheal  fistula,  are  driven  deep 

tbe  pharyngeal  cavity,  aud  even  ]>enetrate  as  far  a^  the 
aperture  of  the  larynx.  This  penetration  is  furthered,  as 
Itaamniuay'*  exprriment  (v.  p.  40)  shows,  if  in  the  case  of 
rbat  oilier  cliililrrn  the  tmcheol  fistula  is  from  time  to 

doaed  by  the  finger  or  otherwise,  and  tlie  patient  is  com- 
peUecl  to  breathe  through  tbe  mouth.  The  inhalations  are 
Hpeated  cver>'  I  to  4  hours  and  for  some  8  to  10  niiuutet-, 
Muilitill^  to  the  cuDditt'>ii  of  the  jwtient's  stn^nglb  aiid  the 
diAarfoa  of  the  pharyngeal  diphtheria.     If  it  should  be  utteiiy 

inhalations,  the  treatment  of  the 
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still  exisfing  pharyngeal  [Ii}ibtheria  must,  be  continued  eiilier 
hy  cautious  introductiuu  of  1  t«  2  per  cent,  solution  of  cm* 
boltc  acid  by  means  of  a  brUEh  or  by  ineufflatioiL  by  means  of 
a  Berg«on*B  or  Richardaon'n  pulverisator  and  careful  clenn«ing. 
'[lie  prognoBiB  tiikes  an  unfavourable  fonn  in  jirojiortioii  to  the 
diffioulty  of  bringing  trpalriiwit  to  bear  ujjod  th»!»e  affections, 
and  death  may  he  caused  by  Heptiapmia  proceeding  from  the 
phar^'ngenl  affection  even  when  the  respiration  is  perfectly  freei 

As  improvement  advances,  after  the  dangers  of  general 
infection  and  sepsis  are  over,  and  the  membranes  in  the  trachea 
8jid  the  bronchi  have  been  dissolved  and  expectorated,  tm  the 
eighth  or  ninth  dny  ntU'r  fmohe>itomy,  sometimes  sooner,  wc 
may  dimimHh  the  ^equcncy  of  the  direct  inhalations,  limiting 
tbem  tu  2  to  3  in  the  diij,  and  the  apiilictitinii  of  the  Ixiracic 
acid  itpniy  cloae  tti  llie  juitieiit  is  niiule  at  longer  inter^TiN,  The 
degree  of  moisture  of  the  air  produced  by  the  pulveriKation  of 
botnde  neid  solution  is  much  more  cr|ual  nud  constant,  and  act« 
more  &T«iirably  on  the  tracheal  and  bronchial  mucous  mem- 
bmiie  exposed  to  (he  direct  inHuence  of  the  extcmal  air,  than 
when  it  i^  pi^odiictMl  by  other  means  of  maintaining  moiBlure, 
Buch  as  dump  sponges  or  the  ev-i^ioration  of  water. 

A«  in  phuryngi-al  diphtheria  unci  other  maladiesi  in  vhich 
large  qnnntiiies  of  rarlwslic  acid  iire  used,  ro here, attention  must 
be  directed  to  the  digestive  process  and  the  urine,  in  oi-der,  it 
neceMary,  to  BuhHtitute  for  12  to  24  hours  4  i^er  cent  boncic 
acid  solution  for  the  carbolic  acid  inhnlatione.  The  absorption 
of  carbolic  acjd  is  here  greatly  promot-ed  by  the  wound  in  the 
throat,  and  especially  when  it  is  phinted  with  strong  solutions. 

Tnhalatinns  nf  solvents,  such  as  Hrae  water,  lactic  acid,  ite., 
after  traclieotomy  have  been  rejiealedly  employed  with  suocesK 
by  Bocker,  Borrow,  Drosicke,  and  others. 

For  the  solntion  of  Hbrinous  coagula  formed  in  the  trachea 
I  Would  recommend  also  inhalations  of  neuriue,  m  well  as  of 
other  ammonium  baaea,  such  ua  tetramethylammonium  hydroX'- 
ide  and  tetmetliylaminnnjum  hydroiide  in  3  to  5  per  cent. 
solutitras ;  these  preparation »,  in  addition  to  the  property  of 
diflnolving  coagulated  albumen  and  fibrin,  have  the  merit  of 
noting  antisefiticatly.  I  myself  have  not  vet  made  sufHcicDt 
obtfavatioss  to  enable  me  to  decide  ujiuu  the  valut:  of 
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medicinal  ageaU  iu  the  truittncnt  of  iliptitbcriu.  Tbc  i>iune 
ramark  applies  to  tLe  succns  corici?  pa|>ay[C  aad  papayotine 
recommended  by  Rosybacli,  which  are  a3so  ii]>plioabte  for  in- 
halations iu  3  per  cent,  soluliuiis  aad  deservi"  lo  be  carefully 
tested.  Tfie  reuKirkh  vhtch  I  have  alrrady  maile  on  the  value 
of  these  mi-Uicincs,  by  which  ve  can  obt-iin  a  sohition  of 
fibrinoaa  exudationa  in  diphtheritic affections^apply  with  spetial 
force  to  these  last  medicinal  agents.  All  that  we  can  obtain 
by  the  lolution  of  the  false  memhranes  is  the  s«t(,ing  free  of 
obctracted  caaals ;  no  intlaeace  A-haterer  is  esvreised  upon  the 
further  course  of  the  disease. 


6.  Orwipous  fnjttivimatum,  of  tlu  Lairynx  and  of  the  De^«r 
Air  Paaaages. 

When  in  simple  crouiwus  inflammation  of  the  larynx  and  of 
the  trachea  fibrini>as  exudations  and  stenotic  eyiuptomet  have 
been  set  np,  the  treatment  must  be  guided  by  the  name  prin- 
ciple;  AS  in  diphtheria  nf  thexe  parL'i. 

In  thesecaees  aleo  we  may  endeavour  to  promote  the  solution 
of  the  fihrinonx  exudations  and  their  discharge  by  inhalations  of 
solrent^  especially  of  papayotine,neuriQe,and  the  other  auiiuo- 
ninm  basea,  or  of  the  agent*  more  used  formerly,  lime  water, 
carbonate  of  potassium,  lithium,  or  bctic  acid. 

Easy  aa  it  ifl  to  ehow  experimentally  the  possibility  of  such 
solatioa,  it  becomes  very  ditticult  in  any  siweial  case  to  Uqut'ly 
the  thick  layers  of  membrane  and  to  bring  about  the  exjiecto- 
latiou  of  the  loosened  maeses.  And  yet  it  is  the  only  means 
we  poetess,  except  tracheotomy,  and  it  must  be  attemjied,  in 
order  to  sav*-  the  jiatient  from  death  by  suffocation.  <^)n  account 
of  the  narrowness  of  the  passages  and  the  duep  pitmiUon  of  (he 
obetracting  membroncEf  the  inhalations  must  be  odminietered 
with  the  greatest  energy  and  perseverance,  at  least  every 
half-houTf  from  a  quarter  to  bnlf  an  hoiu-  at  a  time,  the 
pBtient  taking  the  conducting  tube  of  the  apparatus  in  his 
moQtb  and  ins|iiring  as  deeply  as  possible  in  a  sitting  or  eome- 
what  raised  poHtuje.  As  the  j)atieut  must  inhale  the  spray  for 
a  long  time,  it  is  absolutely  nccensiiry  that,  from  the  first,  care 
Hhoold  be  taken  to  place  him  in  the  mosl  comfortable  poeition 
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aiitl  to  keep  bim  so  till  the  eod  of  tlie  iDhalations.     EverytE 
du^icuiiii  ou  tbL^  vnxy  iu  which  the  thing  is  doiie,aiid  the  iftrictest 
application  of  the  method  in  all  it«  details  is  iodispeneable. 

If  the  inhalations  do  not  mpiiUy  nccomplish  their  paqiosc, 
au  opening  in  the  trachea  must  be  made  as  the  last  means  of 
Having  life. 

After  trachetjtomj'  the  attempt  may  ognin  be  made  to  liqaefy 
the-  uiembraues  chokiog'  up  the  tnu-'liea  and  the  bronchi  by  the 
inlmlatioa  of  solvents,  fto  tliat  they  may  at  length  be  ex]Kcto- 
TiiivA.  At  thf  eamr  time,  however,  it  is  always  advisable,  wheih 
the  diagnosis  is  not  beyond  all  doubt,  especially  as  pure  gcnilino 
croup  is  80  rarely  observed  nowadays,  not  entirely  to  set  aside 
antiseptic  treatment,  and  to  combine  disinfecting  inhalations, 
especially  u  continuous  spray  of  4  per  cent,  bontcic  acid  solution 
(v.  8.,  Diphtheria),  with  the  inhalation  of  solvents.  After  solu- 
tion hae  been  happily  accomplished  or  the  croupous  membranes 
have  been  spontaneously  sepamted  and  discharged,  the  diain- 
fecting  inhEklations  of  boracic  acid  or  weak  solutions  of  embolic 
acid  mast  be  continued  for  some  time,  and  Inter  on  it  may  be 
advisable  to  exchange  them  for  slightly  astringent  solutions. 
The  taf>k  of  treatment  by  inhalation  i»i  geiiemlly  terminated 
with  the  removal  of  the  cnnula.  In  some  rare  cases  pmtracted 
swellings  of  the  mnccms  membrane  or  other  catarrhal  affectiooa 
of  the  larynx  necessitate  inhalations  of  astringents,  such  ae 
tannin,  alum,  nitrate  of  silver,  sulphate  of  zinc,  by  the  mouth 
for  some  days  longer. 

Tlie  general  ami  other  medicinal  treatment  is  guided  by  the 
principles  of  special  patholi^y  and  therapeutics. 


«l 


7.  Lanj-tufetd  Phthisis. 

The  appearances  which  are  comprehended  under  the  name 
of  laryngeal  phtliisix  form  a  »erit;a  of  piithftlogicul  procf»ses 
differing  from  ono  another,  from  simple  catarrhal  iuHummation 
to  perichondritis,  elimination  of  the  diseased  cartilages  and  the 
formation  of  tuborcles  iu  the  mucout^  and  uubmucous  tissues. 
All  these  morbid  conditions  may  offer  more  or  fewer  indications 
for  the  application  of  mediciual  inhalations,  even  though  the 
treatment  of  the  aflVction  we  are  contiidering  is  not  exhaust«d 
by  them. 
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The  qUG6tioa  wlivlher  laryugyat  phthisis  is  curable  has, 
pince  tlie  jtublicatiuns  of  Morilz  Sclimidt,  become  much  dis- 
{mt<tl ;  from  m^-  [Kiint  of  view,  I  must  answer  it  d«ci(Irdty  in 
thL*  afiinuuUvf.  Another  question  which  nrisi-s  is  whether  all 
the  changes,  iucluJing  the  tnrire  severe  forms  of  the  affcctian, 
.  which  nerertbclees  iuu»t  he  adoiitted  to  be  curable,  are  depend- 
ent on  the  formation  of  tubercles  in  the  tissues.  This  question 
I  must  ouewer  decidedly  in  the  negative.  The  existing  micro- 
■  Scopic  investigations  on  this  question  are  not  decisive;  thej 
'  lia%'e  I'teeu  made  on  the  larynx  of  SDhjectti  who  hnd  succumhed 
to  phthisiR  and  tuberculosis.  Just  ae  peribronchitis,  broncho- 
pnenmonia  and  scrofulous  and  deHquairmtive  ]meiimonia  are 
not  the  result  of  tuhereulosis,  but  rather  lead  to  tiiberfuloais, 
I  so  all  the  processes  comprehended  under  the  collective  name  of 
lar^^lge.'^I  phthisis,  catarrhal  and  parcDchyinatous  inH-iiiiniations 
of  the  mucous  membrane  in  different  part*  of  the  larynx, 
ulceration  and  callous  proUfemtions  of  the  margins  of  oleera, 
influuDations  of  the  perichoadrium,  secondary  cedeuia,  are  by 
no  means  all  dependent  on  tubercular  deposit,  but,  like  the 
above-mentioned  diseases,  are  connected  with  the  constitutional 
tiOnditioDS  which  are  the  foundation  of  tlie  later  development 
of  phthisis  and  tuberculosis.  Years  ago  in  two  eases  I  excised 
the  callou»  margins  of  ulcers  which  had  formed  on  the  anterior 
sar&oe  of  the  posterior  laryngeal  n-all,  and  which  protruded  into 
the  interior  of  the  glottis  like  tumours  as  big  us  ragpberries, 
and  in  the  mo«t  careful  examination  of  series  of  sections  I 
coold  not  detect  a  aingle  ttiberclc.  The  patients  lived  for  years 
ail«r.  On  tlie  other  hand  I  have  gencmlly  found  numerous 
tubercles  after  death  in  the  krynx  ut  the  ^k)U  mentioned.  I 
have  olwaye  held  this  fact  to  ho  of  the  utmost  weight,  and 
indeed  crucial,  in  deciding  the  question  whether  the  aflections 
understood  by  the  name  of  liiryngo-phlhieiti  are  curable  or  uot. 
In  three  eases  of  imhnonary  phtliisis  which  I  was  able  to 
kc«p  under  my  observation  for  years,  from  the  firal  Uryugeal 
affection,  simple  catnrrh,  to  their  death,  I  nime  to  the  foUtfwing 
conctuaions :  Catarrhs,  ulcers  on  the  surface  and  nioiig  the 
nnrgia  of  the  vocal  cords,  eroeions  in  the  ncinity  of  the  i>ro- 
cessua  vocoles,  in  one  case  vith  spread  of  the  inflamniatioc 
to  the  perichondrium  of  the  adjacent  arytenoid  cartilage  and 
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Becondary  oedemH,  healed  completely  with  cicatrisaiion ;  the 
larynx  maintained  it?  delicate,  graceful  arcKitectnre  with  tlie 
exception,  in  one  ca^e,  of  hyperplasia  of  the  macosa  and  sub- 
mucoi^  remaining  after  right-aided  jierichondritis ;  the  small 
proceBsea  of  Santorini  ami  Wriaberg,  the  aryteno^piglottic 
foldfl  were  shai-ply  niittined,  ai»d  tinder  the  miicoi,i!i  membrauB 
the  yellow  cartilftge  of  the  epiglottis,  which  wan  quite  unaffected, 
was  easily  recngnisihle.  lluf  only  n  few  months  befoi-e  ilic 
death  of  the  patiente  the  fonn  changed  with  extmordinaxy 
rapidity.  Extensive  awelling  of  tlte  whole  of  the  Inryngcnl 
mucous  memhrane  appeared  ;  the  epiglottis  was  metomori^hoecd 
into  a  thick,  nlrn't^t  irnmn\'ablc  mass,  three  times  as  thick  as 
natural ;  the  arytcno-epiglottie  folds  formed  thick,  roundiah 
cords,  which  appe-ared  to  pass  directly  into  the  epiglottis  ;  the 
processes  of  Santorini  and  Wxisberg  had  coalesced  into  one 
mass,  wliich  was  separatetl  from  that  on  the  other  side  only  by 
a  narrow  indeutiit  iou  behind.  The  fal?e  and  the  true  vocal  coHts, 
the  former  pi-ojeoting  to  Hf>me  extent  above  the  latter,  were  very 
much  swollen  .iiid  rnrrowed  the  glottis  veiy  considerably.  One 
patieat  succumbed  six  weelca  afler  these  suddon  changes  in  the 
larynx,  the  two  ulliert;  about  three  months  laier,  to  advanced 
pulmonary  tuberculosis. 

In  these  wises  we  can  accurately  dale  the  development  of 
tuberclee  in  the  larj-ngeal  mucous  memhnme  from  the  moment 
when  the  whole  lai'vnx  became  transformed  by  the  development 
of  the  finni  puthological  appciirances.  The  earlier  affections 
distinctly  coming  under  the  head  of  laryngfal  phthisis,  and 
which  were  cured,  we  must  refer  to  those  causes  which  also  lie 
at  the  root  of  in  fljitnmat  iou  of  t  he  pcriehondrium  of  the  bnmchial 
cartilages  and  of  broncho-pneumonia.  Further  observations 
must  teach  xts  to  wliat  extent  n  mucous  membrane  can  be  healed 
that  has  become  the  licat  of  partitU  tuberculous  iutiltration  and 
subaequent  caseation,  suppuration,  and  ulceration. 

As,  then,  we  maiutain  that  laryugeal  pUthisii)  ih  curable,  we 
■hall  be  obliged  to  aitsign  a  large  tield  of  activity  to  inhalatory 
ihenipentics  in  the  treatment  of  these  aQ'ectionij.  But  the 
pathological  condition  of  (he  lung  wilt  materially  influence  the 
indications  as  well  m  the  mode  of  carrying  them  out.  01 
coarse  here,  as  latex  on  in  tlie  treatment  of  pulmonary  | 
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inhalations  will  form  on\y  a  part  of  the  whole  treatment,  n-hich] 
will  be  completed  by  internnl,  general,  and  dietetic  lut  urcU 
local  treatineat  of  other  lands. 

(a)  A<vte  anJ  SitiaaUe  Catarrh, 

Inhalations  of  cold  air  are  decidedly  ndvantageoue  in  ocutft 
md  mboeute  cntnrrhiil,  eryt)ii>inatoiii!i  inHammation  of  the 
iMyngcal  macoDs  menibmne,  attended  with  hesit,  dryness, 
and  pain.  ^V*heIl  there  i^  a  copious  secretion  from  the  bronchi 
and  lungs,  which  more  or  less  covers  the  laryiigeBl  mucous 
metDbrunu,  if  during  expiration  mucUK  is  prujeetcd  tJirough  dia 
chink  between  the  iirytenoid  cartitogee,  and  is  drawn  in  again 
dtuing  insiiintUon,  thc-n  inUalationii  of  cold  watcrt  of  eoLvent 
and  diBinfecting  tluidi^iu-c  to  be  selected  and  the  mucous  mem- 
brant'  irriguted  with  them  as  moch  as  possible.  Solution!)  of 
■al  ammoniac,  commuu  salt,  Em»  water,  are  here  well  adapted 
tx  inhalations,  imd  may  be  onh-n^d  itevenil  tinier  in  the  day.  ^ 
Ad  comciit  wnmtug  mnst  here  be  givt-n  against  the  premature  H 
application  of  astringL-ntj!,  to  which  practitioners  are  »o  fre* 
qaently  tempted  by  the  false  supposition  that  they  can  ihoH 
cot  short  the  iUneae,  whereas  for  the  most  part  tfacy  cannot  be 
bam  at  all  and  only  aggravate  the  symptoiHB  by  their  irritat- 
ing effect.  It  is  only  in  later  stages,  when  the  symptoms  of 
acute  iiritatJon  are  gone  by,  that  solutions  of  1  to  3  per  oenU 
tannin  with  I  |<er  cent,  carbolic  acid  are  of  essential  serrice.  fl 
Alco  inhalations  of  acetate  of  lead,  or  (tetter  still  of  nitrate  of  " 
lead  or  of  sulphate  of  zinc,  considerably  promote  hpalit;g» 
eapecialty  if  there  in  an  abumlnnt  secretion  from  the  laryngeal 
Dittoooc  membrane ;  but  wheiv  the  seusatton  of  dryness,  tension, 
0|ipr«s4ion,  pr<>4tominatei>,  astnngent!i,and  expeeiaJly  alimi,  must 
bf>  ntnided.  If  irritutive  conditions  are  prominent,  and  inhala- 
tkma  of  cold  air,  cold  water,  Ktns  water,  or  slight  solutions  of 
eomiDOO  salt  cannot  be  borne,  I  have  generally  found  emol- 
Uent  \aiK>ura  and  Quids  veiy  efficient  in  bringing  about  a  euro. 

(i)   C&ruMr  CatarrA. 

In  cbninic  catarrh,  attemled  with  thickening  and  lumef 
tiuB  of  tfar  laryngeal  mucous  meiiibrnne,  atleoded  with 


MO 


RESPIRATORY  THERAI'EVTICS. 


Hecretion  or  with  dryness  and  irritative  coQditiuiis,  the  tiiiestion 
to  be  considered  in  the  first  inritance  is,  what  object  is  epecially 
aimed  at  in  the  ti-e»LiJieut  of  thie  affection.  In  eucU  cases  it 
ia  generally  only  the  intercurrent  acute  aggravations  of  the 
catarrh,  in  part  liypersecretion  and  initative  conditions,  which 
■re  ac'ceesible  io  improveniGnt.  The  feeling  of  dryness  in  the 
throat  can  also  be  occasiouaUy  removed,  ^^*e  can  make  but 
little  impreBsioo  by  mediciuul  iuhalalioDa  on  the  ihickemug 
and  tumefactions  of  tht;  mucous  membrane,  which  dejwud  ]c»s 
ojjou  iuliltration»  thiin  upon  hypcrpliwia  uf  the  conn*rctive 
tissue  or  the  vocal  dieturbancc  arising  out  of  them ;  nor,  indeed, 
can  we  obtain  any  particalar  benefit  by  any  other  methodic,  and 
we  most  therefore  content  oursL-lvos  with  i^mlliHtivc  lueaeureB. 
For  this  purpose  we  itiuy  employ  with  advantage  goliitiutu  of 
tannin  with  carbolic  acid,  of  tanuin  or  nlum  with  common  ^Jt  ; 
ire  may  also  aucwed  iu  overeomiug  the  distressing  symptom* 
irhi(h  occur  from  tiiuv  to  Lime  by  iuhulntione  of  sal  ammouiac 
and  common  salt  or  alkaline  mineral  waters  (cf.  supra,  Chjonio 
I-aryngcftl  L'utarrh). 

(*)   Ulivrativn.  ^B 

The  greuietit  caution  in  necessary  whentissueMjisiutegration 
and  ulceration  occur  in  jl  Iht^'ux  tliHpodcil  to  phthisis.  UnfoF-' 
tunat-iily  »tich  patients,  instead  of  bcnng  submitted  to  the  most 
cartful  treatment,  are  only  too  frequently  left,  without  any 
further  medical  eupervisioa,  just  becaiue  they  are  phthisical, 
and  it  is  deemed  stiffictent  Ui  keep  them  in  a  kind  of  incom- 
plete general  dietetic  regime  ;  i-'jjeciiil  treatment  and  cure  are 
considered  no  longer  necessary  for  the  laryngeal  affection. 
Such  conduct  in  highly  reprehcmuble,  and  is  simply  fntal  to 
the  unfortunate  patients. 

When  the  first  signs  of  an  ulcerative  disintegration  of  tisBue 
are  obaerved,  the  utmost  care  ia  required,  as  in  the  treatment 
of  other  obstimite  ulcers,  to  keep  tliu  ult-erated  surface  clean 
and  to  ward  off  all  injurious  ioflnenceii  which  nuiy  irritate  the 
parts  adjacent  to  the  ulcer  and  hasten  the  diiiintegniting  pro- 
cess, while  at  the  same  time  we  must  act  upon  the  general 
health,  the  nutrition  and  sanguification,  in  order  to  reatca:* 
the  reactionary  capability  of  the  affected  ]>aTte.    Putting  out  of 


LAnrxoEAi.  rnrmsis.  ami 

view  in  thiitplice  the  voriouo  miidical  resources  for  promotiog- 
th«  healiDg  of  phthisical  alcen,  as  we  we  Dot  now  writing  on 
tbegenenil  trcalin<?nl  of  laryug**!  phthisis,  hot  on  inhnlntoiy 
ib'smpeuticii,  what  we  have;  tu  du  is  Lu  eflTect  the  cleauging  of 
the  Korfiice  of  the  ulcer,  to  stimiUute  the  reactioii  of  the  tiseas 
tending  to  atrophy,  to  proraot'C  cicatrisation,  nnd  where  irrita>- 
4iTe  conditions  are  present  to  reduce  or  remove  them. 

1.  The  snrEBice  of  the  Inryngeal  ulcers  in  phthias  is  infected 
cQ  two  vayi.     First,  by  the  respiratory  process  it  come*  in  con- 
tact with  a  mass  of  parasitical  ^rms,  which  undergo  further 
vleTelopment  on  its  purulent  sur&ce,  and   in  varioun  ways  give 
««a*fion  to  decomposition  and   putrefartton,  to  irriution  and 
mevcd  disint«grEitioD  of  ti»«ue;  jiecondly,  we  see   ontjr  too 
-frequently  that  the  twonchial  and  cnvemouit  secretions  already 
in  different  stages  of  decotnpoditiou,  when  coughed  up,  ndhera 
to  the  a«)>eriti«s   ou  the  surface  of  the  ulcer,  to  ite  jagged  and 
eaUotu  marging,  nod  dutfcr  further  decomponitioo.     As  in  the 
treatment  of  0|)en  woundo  and  ulcere  genemlly,  keopiog  them 
I         dean  ia  the  first  condition  for  the  healing  proeesH.     Many  a 
mgeon  who  is  accust^imed  to  keep  every  wound  and  every 
oloer  in  the   cleanest    jvowdhle  condition    and  most   carefUIly 
I         baodaged,  woald  start  hnck  with  horror  were  he  to  look  into 
I         Midi  a  larynx  farrowed  and  riddled  with   ulcers  and  covered 

with  mucu^t  pu»,  and  ichi'4X)Us  cavernous  secretions.  Wo  may  ^1 
I  «ooTiBce  ourselves  of  what  can  be  done  in  rach  a  case  in  a  ^ 
I         sboft  time  by  iidminiKtenng,  lu  h»!i  jnat  been  described,  iohala- 

liocu  of  benxoate  of  9tn\\\  in  the  qiiantitieK  recommended  by  fl 
Botdtaosky,  who  was  the  firrt  to  employ  thetn,  viz.  in  the  pro-  ' 
portion  of  1  port  of  benzoate  of  »xU  to  every  1,000  of  the 
weigbt  of  the  body.  The  tar^  quantities  of  diHinf<.-cting  fluid 
wliirh  an  here  inhaled  by  (lie  patient  and  partially  expec- 
torated agnin  effect  »o  rapid  and  thorough  a  cleansing  of  the 
ale«r  m  esDnot  eoatly  be  nlnained  by  any  other  nM>tho<l.  Btit 
a  ooraplete  cleansing  of  laryngeal  uloers  may  be  obtained  and 
maintained  in  a  leas  tronblenonie  manner,  though  I  myself 
have  never  seen  any  ill-effeeta  from  long-protracted  inhaUtinn*  i 
of  tJvE  ■ttrngtb  (1.000  to  1,300  cubic  meUes  daily).  KivsJ 
baadred  to  six  hundred  gmmniefl  of  a  5  per  cent,  aolntion  of) 
^ft  iMBMato  of  KxU,  inhule<l  in  two  applicatims  mutiing  ant 
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evening;,  are  eJmoet  alwajs  sufficient  in  the  wosi  oopioiu  secre- 
tion ^m  Om  hroncbi  and  lungs  to  keep  the  suriacc  of  the 
laiyngeol  ulcers  clean,  and  tu  slights  degrees  [wrhaps  the 
half  or  the  third  of  tli«  (]uantities  given  above?  suffices  for  the 
Mune  object.  When  the  aim  ie  not  to  eliminate  large  punUcut 
masaes  and  producta  of  disiotf^^tion  from  the  laryns,  but. 
tally  to  exercise  uu  energetically  diniafectant  and  antiseptic 
influmoe  on  the  larface  of  ihf  uIclts,  the  pnrference  will  be 
giren  to  stiVHig  solutiariH  of  curholic  aciti  and  creosote  water. 
The  solutions  of  carbolic  aniJ  which  I  have  used  in  such  c&Hea 
amount  to  from  2  to  3  |)er  cent.,  and  are  inhaled  by  the  patient, 
according  to  necessity,  4  to  6  times  a  day  for  13  to  20 
minutes  at  a  time,  tf  tlie  ulcers  are  less  dee]>ly  seated,  and 
if  their  surfece  pihihitH  no  strikini;Iy  digwloiired  appt'arnnce, 
then  inhalations  of  2  per  cent,  solution  of  carbolie  acid  3 
to  4  times  a  day  for  some  15  minutes  at  a  time  are  fufli- 
cient  to  cleanse  them  thoroughly  and  rven  to  excite  them 
to  the  benignant  gianulation.  Besides  carb<jlic  acid,  boracic 
acid,  salicylic  acid,  thymol,  eucalyptol  may  also  be  employed  in 
the  prettouiily  mentiuued  per  tieiit.  proportiong. 

Of  the  tjakiuiis,  those  of  Peru,  eopai™,  and  Tola,  mixed 
with  half  their  weight  of  alcohol,  may  be  admiuistered  iu  in- 
halations, either  12,  15,  or  2t)  drops  in  n  hot  infiieion  of  aromatic 
herbs,  or  with  hot.  aqueomt  vajiours,  simply  by  meanK  of  a  large 
funnel  of  lead  or  [rasteboard,  4  times  a  day  or  more  frequently, 
for  10  to  15  minutes  nt  a  time.  1  prefer  iubalations  of 
pulverised  solutions  of  these  mMlicinal  agent?,  or  the  vajwurs 
of  thoec  which  are  rejidily  volatUigable,  to  every  other  modu  of 
application,  especially  to  their  insufflation  in  a  pulverised  form, 
liecausc  by  the  inhalations  which  the  palienl  can  peifomi  re- 
peatedly during  the  day  a  more  thorough  disinfeefion  can  be 
obtained  and  all  accumulatioQ  of  putrid  pns  or  infect  ive  bron- 
chial ta-  cuvcruoufl  secretioiw  can  be  averted. 

2.  When  a  thorough  ck-auHug  and  disinfection  of  the  baw 
of  the  ulcer  ha-'  been  efft-<t(-d,  while  the  remedies  applied 
exercise  at  the  same  time  a  stimulating  and  alterative  influence 
upon  the  denuded  tiaeue,  or  when  healthy  gmnulntions  already 
Rpliear  in  some  placea,  their  development  may  be  encouraged 
and  strengthened  by  the  occaaionid  application  of  uitratOi 
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s1t«t,  cither  carefuUj  introdawd  hy  the  bniah  or  by  inhalntione 
of  O-l  to  0*3  per  oooU  solutions  3  to  4  times  n  day  for  10 
to  13  Diinutes  at  a  time.  It  U  nut  till  tlie  nlcere  appmnch 
eiomtriiKtioD  and  present  ubuntlunt  granulutton,  white  th^re  is 
ID  ntMeoce  of  disturbing  [athologicnl  chnnges  »ich  as  o^einn 
of  Um  different  parts,  csiK-ciiiUy  ovur  the  cartilageis  that  a^trin- 
fBotageut^  may  be  ventured  n{>on,  iu  wbttcver  wiiy  upplicft, 
by  iahulatioas  or  by  careful  manual  application,  to  effect  a 
ooatplete  rctrogresiiinn  of  the  inflammatory  proceMca  and  the 
dereloproeot  of  a  ppnnanent  cicatricial  ttmne.  For  this  pur- 
poae  inhalatious  of  astringents  combined  with  disinfectants  are 
ailmirnbly  adaiited,  xuch  as  alam  or  tannin  with  carbolic  acid, 
cr  nitnLe  of  niver  alone,  in  0-3  to  0-5  per  rent.  §olutions  or 
CroBger,  chloritle  of  iron,  nitrate  of  lt:ad,  or  i>u!pluttc  of  zinc 
in  moderatelr  strong  HoIutioQS,  tvo  or  three  ugiplications  daily 
of  10  to  19  minuter  eacb. 

For  the  ap]>Iication  of  these  and  similar  inodicinal  agents 
in  aootlier  manuer,  as  well  as  for  further  therapeutic  measures 
in  this  diiteaiie,  other  vorka  may  be  consulted  (cf.  also  *Si)ecial 
I^bolc^  and  Therapeutica,* '  Larj-ngenl  Affectionii*). 

3.  If  the  ulcers  are  accomjanied  by  very  painful  inflamnia- 
toiy  sjmptotnit,  or  if  they  are  in  places  where  they  are  exposed 
lo  ffm*in«mi  mechanical  irritations,  ««,  for  instance,  on  the 
pbryxuceal  surface  of  the  posterior  luryngejil  wall,  or  on  the 
poaterior  ntriace,  apex,  and  the  mai^iDs  of  the  epiglottis,  our 
ot^t  most  be  to  remove  or  allay  these  symptoms,  and  enable 
tlw  jnlient  u*  swallciw  with  comfort.  This  ta^k  is  one  of  ez> 
ftudiiig  dithcutty.  Even  by  the  internal  administration  of 
Min^hii  or  the  liyxiodermic  infection  of  morjihiite  it  is  only 
nVBly  that  we  can  give  rcUef.  An  attempt  may  be  made  to 
■ncore  temijoiary  alleviatiou  by  inhalations  of  cold  air,  and 
^tnmfAf  mfrigenited.  emoUietit  narootic  remedies  withsimulta- 
Mooa  ap^ilication  of  iee,  oconpressea  of  ice,  wet  com[»ressea 
■DWid  the  throut,  or,  where  oolil  cannot  be  borne,  warm  emoU 
Kest  vapcmrv  and  solutions.  But  even  the^e  urc  frequently  of 
koafsil.  and  the  condition  of  the  pati<inb  may  become  all  but 
iopdeu,  e»pecinUy  from  absolute  incapability  of  taking  nourish- 
^   ^oL.     In    such  cttMs  I    have  obtained  meet  gmid  from   the 
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nitrate  of  silver,  or  bj  the-  iubniution  oF  weoker  solutions  of  0*3 
to  0*5,  or  even  up  to  1  per  cent.  The  fompouml  form«I  by 
the  salt  of  milvei' with  tlic  nllmminatea  of  the  iilceratt-d  surfiicft 
coata  over  the  denuded  nerves,  which  arc,  nt  least  for  the  next 
twelve  or  twenty-fonr  hoiirs,  thus  protected  from  thodir^^t  in- 
fluence of  the  oxygen  of  the  atiiioHphera,  as  well  as  from 
mechanical  injurv.  In  most  caKetf  in  which  all  other  tneanii 
have  been  fried  without  effert  T  hav*-  nblain«>d  sntisfiu'tory 
results  from  the  action  of  nitrate  nf  silver.  I  would  cspt-ciiiUy 
recommend  its  a])plicatioD  in  strong  solutions  (2  to  3  per  cent.) 
by  meaus  of  u  brut<h. 

Where  direct  manual  application  is  impossible  for  one 
reason  or  nnother,  wenker  Bolutionfi  th»n  the  above  percentage 
one  to  two,  three,  or  four  times  a  tliiv,nreor<iing  to  the  necessity 
of  the  case,  may  be  brought  into  eontact  with  the  ulcerated 
surface  by  inb»lation, 

(lO  I^/vAundi-itit  and  <Eiema. 

When  the  ulceration  has  extended  from  any  part  of  the 
mucous  meiubraoe,  from  tht-  prwcessue  vucaliB,  frum  t\w  anterior 
surface  of  the  poBteriur  laiTiigeal  wall,  from  the  mucous  mem- 
brane of  the  epiglottis,  or  froin  any  other  region,  to  the  perichon- 
drium of  an  adjacent  ofirt.ilage,  thus  inducing  perichondritis  with 
secondary  oedema,  inhalivtory  treatment  is  no  longer  of  chief 
importance,  but  other  more  energetic  measures  become  neces- 
sary to  bring  about  a  Envom-able  course  and  ultimate  cure. 

M.  Schmidt '  was  the  first  to  show  that  a  retrogression  of 
these  proceBses  can  be  effected  by  bold  ineiaiona,  ropeated  if 
necewary,  vrith  the  seissots  or  knife,  according  to  the  seat  of 
the  aBection.  1  can  fully  confirm  his  statements,  and  haVB 
repeatedly  obtained  very  satisfactory  results  by  bold  incisions 
into  the  diseased  tissue.  If  the  incisions  are  rightlyperibrmcd, 
the  inhalations  of  diBlnfecting  and  antiseptic  tluid»  again  render 
valuable  sen-ioes,  and  all  the  more  so  the  more  abundantly 
muco-purnlent  necretione  are  excreted  from  the  laryngeal 
mucous  membrane  or  from  the  bronchi  ami  cantiea.  As  in 
every  case,  the  cleansing  of  the  wound  is  of  groat  importance, 

'  M.  Schmidt  on  Xor^a^if /'AfAuU,ii<idn>t«  delivered  In  tbe  Batneologlo  al 
SeotioD  of  tho  Mediul  AsAoclalioo  of  Borlin. 


''■nd  promoted  a  fftvoiiroble  course  aod  rajiidit^v  of  the  healing 

fNTOcviw.      Here  at^ia    I   would   recommRnd,  as   in    larjngMl 

Hvlcmtion.  accnrdinf;  to  the  amount,  and  natiirp  uf  the  tectt* 

B^an«  the  inhalntioit   of  large  quantities  of  fluid,  5  pAr  cenU 

^Hnotioni  of  benzoate  of  !oda,  or  4  per  cent,  boracic  acid,  or  1 

Hl«  S  i*r  c*nt.  rtirholic  ncid  j  or  where  more  advanced  procenses 

'of  decomposition  are  at  work,  nnd   tho  pus  and  tbe  secretion 

have  alrvadv  assumed  a  putrid  quality,  I  would  at  once  imwribe 

a  5  tn  5  jier  cent,  solution  nf  carbolic  SJ^id. 

Tbe  nnmhpT  and  the  damtion  of  tbe  inhalations  must  of 
eoorM-  be  gnided  by  tbe  quantity  and  the  coneentration  of  the 
fr>latioo«  employed,  and  wheread.  when  larfre  qnnntitim  of  fluid 
arr  necessary,  four  to  six  applications  of  half  an  hour  each  are 
*»Jri«nb]e,  with  rtronffor  sAlnttonB  of  carbolic  acid  bik  to  ten 
minnteft  fonr  to  «ix  time»  a  day  may  futfice,  remembpring  that, 
if  iTmitfoms  of  carbolic  tntoiication  ehoutd  be  set  up.'  we  must 
■obstltDte  for  tbe  next  twelve  to  twenty-fonr  bourn  horacic  acid 
«r  Iwnizoate  of  soda.  When  the  wounds  are  healed  and  the 
nrvllini;  !s  rcdttced.  and  tho  inflammatory  process  which  caused 
tfarm  has  pcaspd,  the  further  Ircatment  will  be  determined  by 
tbe  general  condition  of  the  Iar>-nx  and  of  the  patient. 

(■#■)   Tuhtrculont. 

NotbEnK  is  more  hopeless  than  the  treatment  of  laryn^al 
tohenmlociti  when  ^neral  tuberenlous infiltnttimi  of  themncnua 
xed'uhmucoua  tisnae  has  taken  plHce.asiD  the  cases  mentioned 
abore.  Partial  tuberculosis  which  after  ca«eetian.  suppumtion, 
and  diacbai^e  of  sinirle  deposita  leares  an  ulcerated  surface, 
■wf  admit  of  a  more  fiivonmble  proi*no8is,  if  we  are  to  include 
■wier  tbii>  head  some  of  the  case«  of  cure  of  pbthincal  ulcers 
Wtb«rto  obwrvedi  and  tho  esoondary  affections  of  the  tissue 
Ifan  oaaoefl  mnab  be  treated  according  to  the  principles  already 

In  fc^nonil  tnberrnlnuK  InBItnition  of  tlu-  InryugciU  mucoin 
■Willi  am  only  pallialiTc  tni-n-sun-s  can  bt;  Bp|)lic«l,  i.e.  the 
iwiwwal  fff  the  moat  prominent  dijitrcitsing  fiym|>tcBnB. 

The  dyipDD'a  from  which  euoh  pAtiente  not  imfrequenttj' 
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suffer,  if  it  depeads  mther  on  obstruction  of  tJie  glottis  bv  (lie 
tnberctdous  iufiltrHtion  and  tKickeuiiig  of  the  mucoun  tnetnbrane 
tbnn  on  an  accumulation  nf  iJtick  nNcid  mucuii  in  the  miTTow 
aperture  of  tlie  glott.is,  may  be  relieved  by  inhalations  of  cold 
air  or  cold  spray,  wliich,  according  to  the  recorded  experiences 
of  tuberculous  patients*  is  more  easily  inspired  thau  ordinary 
atmogpberio  air. 

If  tht>  esqiect^nitinn  i«  diflitnilt  on  account  of  the  thick, 
viscid,  gliitinou«  sputum,  and  if  liiis  obstructs  the  already 
narrowed  glottis  by  firmly  adhering  to  the  swollen  8iirfac«, 
made  rough  and  uneven  by  ulceration,  then  considerable 
relief  uiuy  be  obtained  Irom  iubalations  of  eolveuts  nlucb  pro- 
mote expectoration,  such  as  carbonate  of  soda,  couuuon  salt, 
common  salt  -with  carbonate  of  soda,  sal  ammoniac  and  alka- 
line mineral  waters  inliak-d  in  large  quantities,  four  (o  nix 
times  a  day  for  a  quarter  of  an  hour,  or  longer.  If  the  sw?re- 
tion  is  of  a  more  liquid  character,  its  quantity  may  be  limited 
and  expectoration  promoted  by  tar  wat<-r  inf.  turion.  piu.,  or 
by  oil  of  turpeutiuK  in  combination  with  uqueuua  va^toursor  by 
vajwunt  of  tar  and  oil  of  turtieutinu  by  means  of  the  medicated 
respirator. 

If  the  sputum  has  become  offensive,  if  it  clings  to  the 
jagged  ulcerated  margins,  lilliiig  up  the  hollows  and  cavities 
and  putrnfying,  the  same  tliorougli  dii^infectton  is  necessary  as 
in  tile  preceding  forms  of  plithisicul  affection.  Inhalations 
of  large  quAntitics  of  Iwaeontc  of  aodu  arc  gcncmlly  more  effl- 
caciauK  in  such  cancK  tbuu  strong  solutions  of  carbolic  acid. 
They  liquefy  the  thick,  t«nncioue  secretion  better,  wash  out 
the  larj-nx  more  thoroughly,  cleanse  and  disinfect  the  ulcers, 
and  the  pitipiit  breathes  more  freely  in  the  air  impregnated 
with  »i)rjiy  than  in  the  ordinary  atmosphere,  so  that  the  inhala- 
tions can  be  continued  loLig(;r  and  do  thtir  work  mnrp  effectu- 
ally. I  have  found  in  several  such  caacM  that  inhalations  of 
disinfecting  vapours  by  means  of  the  medicated  respirator  were 
not  »o  well  borne  as  the  spmy,  and  I  have  recently  confined 
myself  to  the  latter  in  the  condition  indicated. 

1.aiitly,  tbe  excessive  jialnfulaess  of  the  uloers  which  result 
from  the  caaeouB  disinl<?gration  of  the  tubercles  thickly  infil- 
trating  the    mucous    membrBne    is   a  grave  symptom.     Here 
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generally 
driukiu^,  (swallowing  the 
smnllest  quantity  of  water,  is  followed  by  intense  pain,  and 
pati«nts  find  tbeoieelvpi;  in  a  idosL  deEolatt;  c-uiidition.  Kv(>n 
emoltientii  cmiibiDed  with  moqihiiie  Ii«lp  us  bnt  tittle  in  lhe«o 
awes.  sincL-  they  exert  no  local  influpnc*,  but,  as  when  given 
iDtemally,  only  act  through  the  nenniiB  centres,  whilr-  thi? 
■tKiDgtb  of  the  pntient  faiU  rapidly  from  fever  »nd  inauitiim. 
The  local  application  of  nitrate  of  silver,  either  directly  by  tb« 
huod  or  in  inhidationa,  has  yielded  me  the  mont  Mtisfoctor)* 
remits,  a^  was  alno  the  ci&e  in  the  similar  pninfiil  phthiaieiil 
ttleerx  mention«l  above,  as  under  its  influence  the  painfulnesB 
of  Uie  olcen  was  diminii«hed,  and  the  patient  was  again  aUe 
to  ea.t  and  drink.  When  it  is  impossible  to  applj  conceutnitMl 
•olations  directly  by  the  baud,  relatively  ^vourable  results  may 
be  obtained  by  inhalations  of  0-2  to  0*5  or  1  per  cent,  solutions  uf 
BJknM  of  silvt?r  several  times  a  day,  six  to  eight  minut^g  irt  a 
time.  One  mnrt  have  observed  the  torture  Huffered  by  swh 
pKlients,  and  have  exhaui^ed  .ill  the  means  usually  at  our  t'oin- 
Band,  inord«r  toapprmate  the  jnltiative  effect  of  this  remedy, 
•v«n  though  it  may  luat  only  for  tWL-lve  to  twenty-four  bourn. 

Ttiii  brings  me  to  the  closir  of  what  I  haw  to  suy  for  the 

pcVMiDt  on  the  treatment  of  thiR  muliuly,  furnuTly  iiincct-^Hiblc 

to  in«dkal  Mtence.    For  further  observations  on  the  tr^'atment 

■  a(  tbA  long  afiections  closely  ooanectod  tnih  and  intlufnring 

'lalTDgcal  phthiais,  v.  infra,  Diaeases  connected  with  Pulinunary 

CoafftxmpUoD. 


8.  S^kilitu:  AffecUoTU  of  Me  Larynx^ 

Od    the  whole  thu  Lrt-atmeut  of  syjihititic  afleotiont  of  tKe 

Wrrux  rtt|uiros  no  furthi-r  cuntudorativu  than  that  of  similar 

:  [■fawBcwt  on   the    mucooB    mombrune    of  th%  month  and 

^baiyni,  so  that  we  need  only  refer  to  what  hn«  been  fnid 

abtwe. 

J^ltrdAo  changes  nf  th«  mucous  membrane,  epithelial  opari- 
pLujur-a,  fly[)hitoma,  and  ulccn  require  thorongli  untisvfihi^ 
trmttaunti  which  is  promoted  by  clcun«ing,  didiuftx^ttng 
^^>fT!'''MTT|  o^Moially  by  O-l  to  0*3  per  cent,   solutiona  of 
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sive  Bubliinatc.  Old  ecara,  thickening  of  the  mi 
meinbrane,  prelling^,  conly  unlargements,  aod  conical  prolifera- 
tions  of  tlie  tiMuei,  whicti  m:iy  lead  to  parioiiB  functional 
difiturbancM  of  B]>eecb  and  res]timCtui),  HuSer  no  chancre  nor 
retro^ivsaioD  under  the  inBut^ncc  of  iiilialeotSt  and  maai  be 
extirjiHied  by  the  knife  or  gnlvano-cautcry. 

!5fcondaiy  or  later  ofl-rt-i:urring  simple  catanhal  affectioD« 
demand  tlie  same  cumtive  itud  dietetic  measiiree  aa  those  Id 
the  oral  and  pharynj;eal  cavity. 


9.  JITntrow*  of  thf  Larynx. 

Of  the  ner^'nus  aHectionK  of  the  pharynx  and  laryni  treal- 
raenl  by  inhalations  is  chicBy  indicated  in  paretiia  of  the  vocal 
curds,  siicU  a«  occurs  most  frequontly  in  youuK  |?irl«,  and 
occavionally  in  older  womira  and  in  men,  and  is  called 
*hysH'ricnJ  paralysis,'  So  aUo  rheuuiatic  aphonia,  which,  like 
bcinl  iMinilysist,  may  oepnr  irmn  chJlU  when  th<^  body  ha*  be*n 
overhenied,  may  be  cured  or  improved  by  the  application  of 
xnjtuum  and  pulverii^ed  Buids.  In  hysterical  t^reals  of  tlie 
voral  cords  a  fiivmirablp  rpmdt  may  be  esi>ert<'d.  as  I  have 
often  found,  by  steady  applications  of  the  inhalatioUHof  iMilimniic 
vnpour»,  HUch  as  bale,  tolut.  aud  bids.  Peruv.,  then  T»|>ourB  of 
oleum  terebinth.,  okuiu  piu.  silv.,  oleum  pin.  pumil..  Scc,^ 
comUinpd  with  aqueoua  Taponrs  or  vapours  of  aromatic  infu- 
Riona.  Tltey  may  nlso  he  f-mploycd  with  advantage  in  rheu- 
mntic  |inmty«is,  and  lead  to  a  compiirutivety  rapid  recoverv, 
t'lther  aloue  or  combined  with  the  applitratiou  of  constant  or 
induced  galvanic  current*«.  Tn  these  I.itt<>r  maladies  inhalations 
of  iiliiiii  and  taiiuiu  in  strong  solutions  may  also  be  tried, 
especially  when  in  addition  to  paresis  of  the  vocal  conis  tin-re 
estist*  more  or  less  catarrh  of  the  laryngeal  mucons  membrane. 
The  stimulation  which  these  medicinal  bodies  exercise  u|»on 
the  larynx  may  also  he  advantageon^ly  eniploy*^d  in  many 
caseti  of  actual  hysterical  pare^iti  with  or  without  c!it:irrhal 
afiieetion  of  the  mucous  membrane  ;  but  we  have  no  Bufiiciently 
nccumle  data  for  thin,  and  we  must  not  calculate  ajMn  the 
rceult  b(-fon;  making  the  attempt. 

Kinally.ae  pharyngeal  and  laryngeal  anffsthctics  iitbalationf 
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medicAted  0aid!i  haT«  been  foiiDd  useful  immedintely  befor*; 
the  perfonDAQce  of  endoliiryngenl  operations,  »ifl  by  their  phy- 
sical as  wdl  as  chemical  pmpertiee  they  rednce  the  sensitiveneM 
aod  roAei  excitability  of  the  macoua  membniufr.  Tbuti  cold 
cot)C«ntTst«d  inhalatioiis  of  sohitioa  of  taonin  and  alum  have 
been  recommended  and  found  useful  in  ^'«riuaa  quarters  ;  Ivo- 
mfde  of  potassium  has  also  been  favnnrahly  mpntioned  for  tbn 
lame  [mrpose.  I  m^fieirf  howerer,  have  fiuled  to  obtain  mtiti- 
fitrtOTT  results  from  repeated  experiments  with  these  and  other 
taedidnal  agents  and  methuds,  an  experience  oonfirTned  by 
that  of  moet  operators.  We  do  not  as  yet  pospcsa  an  agent 
(or  inducing  actual  aniesthe^iii  in  tbes«  organs  to  any  extent. 
Ereo  the  internal  adminirtmtion  of  brnmide  of  potassium  fiiiln 
to  rednce  the  irritability  of  the  Inryngeal  mocoos  membrane 
to  any  extent  worth  naming  in  most  «•»«*•«  where  it  is  needed  ; 
twenty  gnunmefl  of  bromide  of  potassium,  which  I  administered 
repeatedly  to  different  patients  all  day  long  in  large  do^^ 
rapidly  fullowiog  on  one  another,  had  nut  the  smallest  efieet 

any  of  them. 

E.  Diseases  op  toe  BBOScnt. 

1.  ^eute  Brvncfiial  Catarrh. 

of  ncnte  bronchitis  with  high  fever  and  raiicli  con- 
itituliottal  disturbauce,  I  he  piitient  i?,  as  n  rule,  too  profllrate  to 
auTT  oat  local  treatment,  and  it  is  not  till  the  febrile  excite- 
wat  aod  gvoernl  dcpreuioti  of  the  tir«t  few  daya  ore  over  that 
diivet  treatnient  of  the  diseased  macou?  menibniDes  it  [tofsible. 
The  Mune  indications  which  applv  to  acute  laryngitis  apply 
s1m>  to  the  txeatinml  of  acute  bronchitis  when  there  are  jpain 
and  a  fe«Ung  of  sorenesa  in  the  chest,  irritating  cough,  dmietts, 
heal,  and  dilfieult  expectoration,  owing  to  the  viecid  nature  of 
t^  Kcreiioii ;  only.  a«  there  is  a  much  greater  area  of  muc-oas 
muaibnae  iiffeoted,  the  quantity  of  the  solution  inbaM  mu«t 
be  increased  by  incrunslng  the  number  and  dnnttion  of  llie  rit- 
tJBgs,  and  by  making  slower  and  deep<T  inspiration)^.  In  the 
wrUeft  slagoci  of  the  malady  either  culd  air  or,  according  to 
citvntDxtann-x,  tepid  aqueous  vaiwor  or  tepid  spray,  nionr  or 
b  eumbinntlon  with  muciloginouB  or  narcotic  agent*,  must 
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ujiplied,  hut.  vhen  tlie  temperature  is  Iiigh,  and  the  expcctora- 
1  iou  ifl  dry  and  eoanty,  and  discharged  with  difficalty,  inhalations 
of  I'tms  wati^r  nr  iren.lc  solulionH  of  lial  amioouiav  or  carlMumte  of 
Fodn,  combined  vith  inhnlationii  of  cold  air,  have  a  favourablti 
effect.  T^win  nsed  the  ertr.  conii  macutati  to  relieTi'  ex<x%* 
sive  hypenesthefiia  with  constant  tormenting  tickling  cough, 
and  this  at  once  secured  better  nights  and  was  foUonrvd  after 
several  days'  application  by  complete  recover}'.  I  have  fre- 
quently employed  the  same  Tcmedy  with  advantage  in  similar 
vawB,  in  the  form  of  a  soluliuu  of  0'05  to  0-2  gramme  dii<- 
Bolvt^d  in  rectified  spirit  and  added  to  100  graiunies  o(  pure 
water  or  water  containing  aqua  lauroeerasi  or  to  2  to  2'5  per 
cent,  aolutions  of  carbonatn  of  potasgiuini 

With  rcganl  to  the  iisn  of  astringents  the  ryimc  counter- 
indications  apply  as  in  acute  hu-jmgitii!,  but  with  still  greater 
force,  as  the  bronchial  mucous  membrane,  being  in  an  acute 
slate  of  inflammation,  is  far  more  vulnerable  and  renets  still 
more  sensitively  to  premature  applicalit>«  of  these  agents  than 
that  of  the  larynx.  Compare  also  the  application  of  compressed 
air  by  meiuiH  of  the  transportable  apjiaratus  and  in  the  pneu- 
matic chamber. 

2.  Chronic  Bronchial  Catarrh.  ^j 

The  Ireatment  of  chronic  catarrh  of  the  bronchi,  like  that  of 
the  acute  form,  doce  not  dificr  inaay  essential  jioint  from  that  of 
the  larynx,  and,  as  iu  that  case,  the  therapeutic  meaeuretj  mmt 
be  varied  according  to  the  various  symptoms  under  which  tlie 
catarrh  arises. 

Ill  slight  cases,  where  there  is  only  a  simple  affection  of  the 
bronchia]  mucoua  membi-ane  without  any  tonncnting  cough,  and 
with  only  a  moderate  amount  of  expectoration  which  is  readily 
discharged, and  the  respiration  in  free,  improvement  and  recovery 
will  often  follow  the  inhalation  of  medium  solutions  of  alum  and 
tnnnin,  either  alone  or  with  common  salt.  Or  we  may  commence 
the  treatment  with  the  inhalation  of  weak  aolutions  of  nitrate 
of  silver,  to  excite  a  somewhat  energetic  alterative  influence  oa 
Ihe  mucous  membrane,  and  later  on  wc  may  substitute  the 
above  remediee  for  it,  or,  if  circumstnnces  point  that  way,  such 
as  tendency  to  capillary  hicmorrhages  or  aaa-mic  couditiona. 
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chloride  of  iron  mny  be  nsed,  which  Si^le  foanci  even  more 
efficacioiiA  tn  many  cases.  Lnf^tJy,  where  there  is  much  in-itatioo 
of  the  bronchial  IUUCOU8  metabnane,  the  addition  of  a  narcotic, 
opitun,  moqihioe,  extr.  hyosci-ami  or  conii  maciilat.^  may 
beeome  necessary. 

The  indlcatioDs  are  different,  however,  when  the  inflamed 
macona  membnme  secretes  only  a  email  amount  of  viscid 
nnmis,  which  is  expectorated  with  diff^cnlty  and  with  violent, 
iocesfant  coughing,  and  which  adheres  to  the  tracheal,  laryngeal, 
aod  phaiTQgttd  mucous  membrane,  giving  rise  to  dietreasiiig, 
penifteiit  «oagh,  with  hawking  and  choking,  and  in  many  cases 
can  oolj  b«got  rid  of,  together  with  the  contents  of  the  stomach, 
by  itrai^  emetics.  In  soch  cases  the  fiymptoms  would  only  be 
^gtavaied  and  the  troubte«  of  the  imtlent  iucrcawd  by  the  in- 
bilattODof  astringents,  which,  by  their  drying  influence  upon  tie 
KMatily  secntiog  mucous  mL-mbranc  and  thdr  congululing 
effect  on  the  mucus  itself,  would  make  expectoration  still  more 
dilficnlt.  Such  treatmc-Dt,  therefore,  must  not  be  thought  of. 
The  n,'modies  indicated  hore  arc  those  whioh  promote  liqaefcc- 
tioQ  of  ibe  mucus  and  moisten  Uie  dry  mucoua  membmne,  and 
thua  fiicilitate  the  expectoration  of  the  viscid,  cnisted  st-erelion 
with  which  it  if  often  covered.  Inhalations  of  common  salt  and 
other  alkaltne  remedies  are  best  adapted  for  this  purpose,  ad- 
Bonistered  in  long,  frequeofty  repeated  Hittings.  Simple  tepid 
■qneoos  spray,  if  inhaled  iu  sufficient  quantity,  may  also  eo  &r 
dtlat«  the  tenacious  secretion  adhering  firmly  to  the  walls  of 
lb«  air  pumges  as  to  loosen  it  and  render  it  easy  of  cxpectois- 
Hcn,  without  those  long  tormenting  fits  of  coughing.  The 
kddicioQ  of  some  narcotics,  such  as  opium,  morphine  Ac,  may 
bwacue  mi>re  neceurary  here  than  in  the  acute  form,  and  exer- 
dM  a  brueScial  influence  u|(un  the  cough. 

On  tiie  other  baud,  bronchia)  catmrh  may  be  attended  with 
pnrfese*  more  or  \v*<i  h'quid,  greyish -yelluw,  muco-punUent 
•eavtxm,  wbich,  from  contact  with  ntmo«]iberic  air  and  8Ug<- 
aation  in  the  bronchi,  may  undergo  more  or  le»8  aetive  decom- 
poritlon,  which  is  imniediat«1y  made  manifest  by  the  fcetid 
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3.  Bronckorrkiea  and  Putrid  BrtmohUM, 

Our  first  object  in  treating;  these  bronchial  H'fFections  iA 
BTTCfit  the  [>rocet«Eies  of  ilecompoditiou  ut  work  in  th«  tiecretiuus 
Bitd  remove  the  penetrating  odour  in  the  epuU  by  the  tue  of 
antiseptics  uml  disinfeeUints,  luitl  nf>xt  to  diminish  the  t!ecretion 
it^lf  and  to  remove  tlie  catarrhnl  changes  in  the  mucous  mem- 
brane  on  vhich  it  depends. 

There  is  no  di>ubt  whatever  that,  with  due  regard  to  the 
constitutiunnl  and  nutritive  conditions  of  the  patient,  and 
atisumiug  the  ab»enoe  of  other  iucurable  diseaseii,  there  in  no 
method  o(  Ireotmcut.  which  can  exercise  a  more  energetic  and 
beoefici&l  inRueace  upon  the»e  procei^sea  than  that  of  inlialntionsi 
Aecoi'ding  to  numerous  ohtiervntions  by  experieneed  investigaton 
these  processes  of  decomposition  are  originated  and  loainuintx] 
by  vegetable  organisms,  the  germs  of  which  are  present  in  tht 
air,  and  when  they  encounter  a  favourable  M>il  they  develop* 
and  vegetate  at  the  ezpeose  of  Uie  ulbuiiiiuuuts  uiid  otiier  ouu- 
pounds,  which  undergo  deootnposition.  llovr  fur  lUuvu  altorcc 
secretions  produce  a  further  irritating  influence  utMQ  th4 
bronchial  mucous  meinbrano,  and  excite  in  it  reactionary  plieno 
menH  of  a  digliiict  kind,  titilt  nwaiti;  mure  accurate  invest ij^ntiona 
Practitioners  from  the  first  rightly  cominreheiiLlwl  the  conditioni 
which  were  influential  in  hroiicliorrhtKa,  and  were  far  in  advancf 
of  tlieoretical  ih^ilitc^inu  and  tht:  indicatinnit  founded  upon  it. 

Long  ago  inhalations  of  oil  of  tur{)entine  were  lurgetj 
employed  by  meaoE  of  Mudge's  apparatus,  or  of  the  still  ^impl«: 
contrivanoe  of  a  jug  aud  funiml,  generally  in  combination  will 
vrann  aqueous  vaiwuru  (Skoda),  but  also  in  the  form  of  dr 
ftimigalions  (  Kiihier),  and  the  resuUs  obtaineti  were  on  thi 
whole  favuurable.  Thi;  vajour  of  tar,  previously  neutratisiM 
with  carbonate  of  jxilassium,  diluted  and  undiluted  tar-vate 
(Waldenbiu-g),  also  the  balsams  of  cojiaiva,  Pern,  and  Tolu  ii 
the  form  of  pulverised  emuUions  (Biermer),  were  employed 
These  remedies,  on  the  one  hand,  improve  the  character  of  thi 
secretion  by  arresting  or  altnring  the  proccssw  of  decom]>o»i 
tioii  at  work  in  it,  while,  on  the  other  hand,  they  diminish  it 
amount,  Bo  that  the  sputa  gradually  lose  their  penetrating  odou 
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■ml  BMume  more  of  a  muco-punilcnt  aspect,  nnd  the  quantity 
Kcreted  aod  ooughed  up  in  the  t«*eotjr"four  hnurs  is  coosider- 
ftbljr  decreaiHid.  From  my  own  obeerratlout,  however,  the  most 
beneficial  «fieet  U  prodaced  by  oirbolio  spray ;  under  its  in- 
iloaioe  a  rapid  change  in  the  profuse,  sanguinolont,  and  ill- 
■nwlUng  eecretion  takes  place,  and  recovery  frequently  ensues 
in  a  rtflitUTely  short  time. 

Kemster  al»o  mentions  in  one  of  bis  obfteivationa  that  after 
thr««  inhalations  of  carbolic  auid  solution  not  only  the  frptid 
nnell  uf  the  sputa  dii^ppt^ared,  hut  also  tht^ir  character  altered, 
and  the  patient  made  a  rapid  recovery.  William  TuUer  ba» 
alao  furnished  us  with  the  history  of  cases  vhich  ahov:  equally 
frTCNuable  results  from  the  us«  of  larbolic  acid  iu  clu-onic 
bfvachttu. 

The  atxeogth  of  the  solutions  inhaled  will  depend  on  the 
■eventy  of  the  case  and  the  irritabilitr  of  the  mucous  mem- 
faruic,  ftnd  vary  from  0-5  to  2  per  cent.  The  frequency  of  the 
inb>hniona  will  also  depend  on  the  particular  cose,  four  to  six 
tiaes  ■  day  or  oftcner  for  fifteen  to  twenty  minutes  at  a  timew 
A  Mniiger  aolotion  (10  to  ;iO  per  cent.  acid,  carbul.)  may  be 
tedooed  to  spray  in  a  steam  ap]>aratuei  severaJ  times  in  the  duy 
mnA  for  a  longer  p«ri«(l,  which  the  patient  will  not  inhale 
directly,  but  simply  keep  within  it«  atmosphere,  and  r««pit« 
io  the  ordinary  way,  hreathing,  however,  exchi^ivt-ty  willi  the 
moath.  Continuoua  inhalations  of  an  atmosphere;  diarged  with 
carbolic  acid  or  with  disinfecting  vapours  generally  may  b« 
obtained  by  making  the  patient  wear  a  respirator  iubaler,  into 
Uw  receiver  of  which  the  medicated  subslanceti,  CHrbolic  acid, 
aO  of  turpentiae^  thymol,  are  introduced,  and  in  which  the 
InnJnilnrj  current  cnnstanrly  conveyK  the  vapourx  tu  the 
trnfAaiary  organs  in  larger  or  smaller  quantity,  accorrling  to 
their  drgree  of  ooncenttation.  Cursvhmann,  who  woe  the  linit 
thia  method  in  the  treatment  of  putrid  bronchitis 
highly  fiivoumble  resalt«  with  it.  The  putrid 
fhiniti  r  of  ibe  exhalatiou  and  of  the  sputa  gonemlly  either 
wbnllr  diaBp]>ear«d  or  was  materially  im]«roved  by  the  nsa  of 
the  recplnitor. 

A  favnnnibis  change  could  frequently  be  ob^erred  even  in 
of  the  first  twenty-four  hours ;  the  eputa,  instead  of 
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the  fonner  penetmting  smell,  had  a  somewhat  Bickly,  swec 
odour,  or  tliat  of  tlie  medicinal  Hgent  employed.  SubNequenf 
the  respirator  could  generally  be  discarded  for  hours  at  a  time 
or  during  llie  whole  night,  and  at  last  even  for  days  together, 
without  any  retiuru  of  the  foetor.  An  abnt«ment  of  the  fever, 
80  far  a»  it  depended  on  the  processes  of  putrefaction,  wu8  also 
observed  from  the  continuous!  influence  of  antiseptic  vapours. 

The  concentration  of  the  vapours  and  the  period  of  time 
necesstny  for  thuir  uninterrupted  action  must  depend  on  the 
gravity  of  the  case  and  the  idiosyncrasy  of  the  patient.  It  is 
advisable  not  to  keep  too  long  lo  weak  solutions,  but  soon  to 
jHifis  on  to  a  5»  10,  or  20  per  cent,  alchoHc  solution  of  carbolic 
acid,  or  even  to  the  pure  crystidliaed  acid  itself,  and  to  oioke 
the  patient  wear  the  respirator  for  several  hotu^  three  or  four 
times  a  day,  and  later  on  during  the  whole  day  with  the  excep- 
tion of  loea)  times,  and  even  a  great  part  of  the  night  or  during 
the  whole  night.  As  convalescence  advances  this  period  may  ba 
ahortened,  with  out,  however,  proportionately  reducing  the  degree 
of  concentration  of  the  remedy,  which  should  be  reduced  very 
gradujiUy.  Vapours  of  oil  of  turpentine  or  thymol  are  also,  an 
we  have  said,  wcU  adapted  for  permanent  inhalations  in  putrid 
bronchitis,  but  their  influence  is  not  equal  to  that  of  carbolic 
acid. 

Lastly,  pulverised  solutions  of  salicjUc  acid,  02  to  0-3  per 
cent.,  may  be  iisal  in  these  cases  ;  or  2  to  4  per  cent,  solutions 
of  bonicic  acid  or  5  to  10  per  cent,  solutions  of  hcnzoate  of 
»o<Ia  may  be  tried  ;  but  I  am  not  yet  in  u  position  to  differen- 
tiate the  two  last  preparations  with  certainty,  for  want  of 
HuCBcieut  pereonal  experience  of  them. 

If,  under  the  influence  of  carbolic  acid  and  of  any  of  the 
other  medicinal  agents,  the  character  of  the  uputa  lias  gradiwlly 
improvf-'d,  and  its  quantity  more  and  more  diminiabeil,  and  yet 
a  complete  cure  has  not  been  efiect^'d,  the  furthej"  treatment 
will  be  the  sama  a#  in  simple  chronic  catarrh.  We  replace  disin- 
fectants and  antiseptics  by  astringents, or  we  may  at  first  combine 
them  t*)giilher,  so  that  by  the  action  of  remedies  like  nlum  and 
tannin  we  may  gradually  reduce  the  Hwelling,  soft-ening,  and 
hypersecretion  of  the  raucous  membrane  and  bring  it  back  to 
its  uormal  condition.     Even  in  caAed  where  complete  recovery 
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ae^ins  to  be  eff«;t«(l  by  carbolic  acid  iuhalations  it  will  etill  be 
admable,  in  unler  to  avert  the  dangt^r  of  a  relapse,  to  submit 
the  bnmcfaial  muvoiu  locnibrane  to  the  influcncu  of  Arong 
Bitriiigents. 

Rapid  cureo  of  cases  of  putrid  broncliial  cutarrlis  bnvc  been 
Kportcd  bjr  inbalatioas  of  alum,  of  tar,  of  common  salt  (Da 
CoiU),  as  w«U  as  by  Traube's  pkii  of  catuomilt?  iuhalatioDii, 
nhile  Sales-Girons  also  reoommeude  sulphur  water  and  Bienner 
time  water  in  tbew  maladies. 

'  Finally,  the  indications  here  given  must  be  modified  if  in 

•ay  of  the  riirious  forms  of  chrunic  bronctiiul  catarrh  an  acute 
oacerbation,  with  the  disturbances  specially  attending  it, 
mikes  its  appearance.  In  such  case  it  is  obvious  that  the 
treatment  must  be  modified  in  accordanco  with  the  newly 
dereloped  symptoms,  according  to  the  ]irinei])les  which  r^ulate 

I       the  tKatinent  of  acute  catjurhs. 

■        Ai  to  the  infection  of  undiseaiwil  bronchi  by  the  draining 

B  tab)   them   of  ichorous   secretions,   refer  to  the   sections  on 

^^nagrene  and  phthisical  corroeive  ulcera. 


4.  iJrMuAweeatfM. 

The  Bccretion  which  accumulates  in  the  dUaUtioas  and 
-like  enlargements  of  the  bmnchial  tnbes,  by  it<  constant 
eoatart  with  tbe  atmosphpric  air  and  the  fermentative  gennB 
oiDtained  in  it,  undergoes  <lecQDipo«itioD  in  these  ditatatioDe, 
and  iiimilnr  changes  occur  as  take  place  in  bronchorrhoea  and 
pallid  bronchitis. 

A«  in  those  diseaeefl  of  the  bronchial  tubes  w  here  our 
ia  Uu)  mxMy  viz.  to  disinfect  the  secretions  decomposing 
Ute  broD^wtatic  ca^-itie3  and  to  promote  their  discharge, 
that  we  may  prevent  as  much  as  possible  their  erosiro  nctioD 
|K]U  the  stUToundiDg  macoiis  membrane  and  tbe  absoipticm  of 
l(h»  putrescent  musses,  and  that  we  may  also  exercise  a  &vour- 
aUe  ait(!nitive  effect  upon  and  dimiuish  the  abnormal  secretory 
■divity  of  the  mucous  membrane,  which  is  kept  in  a  constant 
atate  of  IrritatioQ  by  the  reaction  of  these  offensive  secretiotis. 
The  aame  remedies  which  we  use  as  disiofectanta  and  for 
Horetion  in  chronic  broucblUs  and  bronchorrho-a  arc 
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to  be  employed  here,  and  the  qnantity  and  iitreugtb  of  the 
•olutjons  and  the  nomber  and  diimtion  of  the  iiilmtalioii:*  wiil 
in  this  case  also  be  detennioed  by  the  individiuil  vIuixill-Ut  of 
each  case. 

Stcodn  irns  the  first  to  noCHnmend  inbitlntionii  nf  viipour  of 
oil  of  lui'iieutiue  iu  bnnichcHlfa(£a  and  bruuchm-taticaffeclioDs  ; 
the  irritant  action  of  tbeue  vajwure,  by  exciting  energetic  fit* 
of  coughiug,  jtroiMotea  csjH-'ctonition  and  helpcj  to  evacuate  the 
secretions  accumulated  in  the  dilatatloos  of  the  bronchi.  Tar 
mter,  ereoeoie,  and  bol^mus  are  also  very  much  ased^  aad  the 
astringents  alum,  tannin,  chloride  of  iron,  are  also  reeoni< 
inoiidwl  by  'NVoldenburg,  Biernier,  (jerhardt,  Niemeyerj  and 
others.  Here  again  I  lue  carboUe  aeid  in  the  formofpul- 
VAraed  solations  or  in  that  of  vapour,  inhaled  by  means  of 
the  Bwdiceted  respirator,  in  prefereuce  to  other  similar  reme- 
diesi  nich  as  salicylic  and  boracic  acid,  vithoat,  however, 
d(*&yiDg  their  bcut-ficial  influence.  The  degree  of  concentra- 
tion of  lh«  vapour^^  and  the  length  of  time  they  should  be 
used,  id  of  eotiree  guided  by  circumstances  aaalogoiu  to  those 
in  putrid  l>r()nchiti!i. 

Tannin  and  alum  are  useful  not  only  for  ctaeeking  the 
hy]M*rsecretion  of  the  broQchial  mucous  membnuiv,  but  also  for 
puT^KMt>s  of  disinfection,  and  the  isamf*  indications  dftennin* 
thar  loc»l  applicitiou  here  as  in  chronic  Iwonchitis  generally. 
Rut  under  the  same  conditions  I  have  myself  alvays  found 
more  ad^-antagt?  attend  tnlialatious  of  oil  of  turpentine  and  ol 
tiur  vapours,  a  men  or  leas  thtm>ugh  disinfection  aud  more 
rapid  decnaee  of  the  secretion.  Neverthelej:!!  in  emses  foi 
whicli  they  may  appear  adapte<l.  espwnaUy  when  the  spcretion 
tuw  lost  it«  putrid  charaeter  and  the  epata  have  become  mon 
muco-puruleni,  inhalatiiius  of  1  to  3  per  cent,  wlutknu  oj 
alum  and  tanoio  may  be  of  beuefit. 

Even  after  thi*  aioounl  of  ecctrtkiD  baa  been  reduced  wt 
most  persevere  with  aftriogeat  remedies  for  a  long  time,  so  aj 
to  ivraove  a<  much  as  i-><«)Ne  tbe  c«tan^  ■{)p««ranees  in  th* 
bnmelual  mucous  mcmbnne,  tlw  sw«Uiiif,  the  setoos  inliltra 
tioa,th«  h)rpenenia,aBd  the  aBgoiguBwat.  Theae  inhalationi 
an  spetsally  osefiil  in  the  aftcr-tmLiment  of  ea«e«  in  whici 
catbotn  acid  has  bo«n  •mploywd,  and  1  bav*  beui  able  to  oa 
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tbcm  vith  advantage  id  many  »crere  cau«,  after  the  putrid 
cluiracter  of  the  accQmulationit  had  di^p^HHired  and  the  amount 
of  the  secrelinn  wua  dtiniiiisbiDg. 

Here  agniu  wc  must  rufer  vith  reapect  to  the  infect-ion  of 
the  bcalthr  hronchial  mucous  membrane  from  retained  seere> 
Hon  to  the  sections  on  pulmonary  gangrene  and  phthisical 
eomwive  ulcere. 

5.  Brondiial  Croitp  and  l>!pktfiena. 

niainoatt  exudation  in  the  bronchi  may  occur  aa  tlie  resnlt 

of  the  extension  of  the  procpiw  of  exudation  from  the  trachea 

And  the  Inrrnx  in  diphtheria  and  croup,  but  it  may  idso  occur 

M  a  cwicqaenee  of  disea-^e  -if  the  bronchial  mucous  membrane 

118*1/  mnning  a  Bubacnte,  ohronic,  or,  rarely,  an  acute  course. 

In  both  oao^s  we  have,  to  do  vith  ^rave  patholnpeni  ctonditiont. 

la   the  fir«t  form  of  crou]xiu«  bronchilisi  the  treatment  is 

tb»  Mine  as  in  diphtheria  and  croup,  and  even  in  the  form 

which  originates  within  the  bronchi  we  must  not  expect  any 

better  results  from  lotal  treatment,  because  of  the  severity  of 

th«  malftdy  and  the  unfavoumhle  position  of  the  pnrta  affected. 

The  in6nence  which  we  can  bring  t-o  boar  upon  the  diseased 

meouf  membrane  and  the  inflammatory  products  is  all  the 

IcM  in  proportioD  to  the  extent  of  the  Bbrinoiis  ejcuihitions  in 

tliB  larynx  and  the  tmrhea;  and  the  deeper  the  seat  of  the  in- 

flanunatlon  the  more  irritable  U  the  muooas  membrane,  and 

[ihe  more  distressing  the  dynpnoM.     We  may  attempt,  by  in- 

li<»Oi  of  lime  water  (BiermerXlo dissolve  the  fibrinoun  cruKta 

rhokc  -up  the  bronchi,  though  much  if  not  all  the  lime 

'the  inhaled  lime  water  is  precipitated  aa  carbonate  of  lime. 

FlwCead  of  Itnw  water  and  the  remedies  formerly  used,  carbo- 

natv  of  putaaritnn,  lithium,  and   lartie  acid,  we  litiould  ehootte 

{jrefermce  the  ammonium  ba«eg,  neorine,  tetramethylam- 

^MMiiam  hydroxide,  tetraethvlammonium  hydroxide,  and  espeei- 

'  aDy  pipayotine  in  5  ]ier  cent,  solution,  whidi  diaaolre  the  tough 

SfarinoDfl  cylinders  and  plugs,  and  convert  them  into  inankMi 

•wry  of  f  xftectoratiou  ;  etill  we  cannot  rely  with  any  oertainly 

«V  a  ftivourable  rexutt-     If  ihi>  disease  is  dingnr.«ed  as  one  of 

dipfethTitie  infection,  then,  together  with  the  above-mentioned 

mwtlf  irial  mbataociw,  disinfecting  inhalations  are  alfio  advjaabh 
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especial!/  conci^ntrnted  ^iutions  of  carbolic  ucid,  2  per  cent,  or 
better  5  per  cent.  solutioDA,  in  order  at  least  to  attack  tW 
origioal  cause  of  the  nmladv  and  prevent  it»  fipreadiog  farthor. 
ThU  wonld  appear  to  be  the  most  rational  of  all  modest  of  treat- 
ment. The  patient  Kltould  also  breathe  the  spray  of  lepid  water 
repentf^llj  for  seveial  hours  in  the  day,  so  that  in  ordiuary 
breathing  he  may  constantly  inKpire  the  pulverised  water,  fir 
these  indirect  inludationit  may  t>f  aupplemcnt<-<l  by  prolonged 
direct  ones  of  paU'crised  water.  The  spray  of  weak  B<>lutionB  of 
carbonate  of  soda  may  also  be  diffused  through  the  room,  in 
which  atmosphere  the  patients  should  spend  many  hours. 

Altliougb  the  internal  adniinistiatiou  of  uit'diciut>  must  not 
be  Delected,  still  great  stress  roust  be  laid  upon  direct  treat- 
ment of  thediiicascd  bronchi ;  for,  dcsjiitc  all  the  disadvantages 
of  the  eouflitions,  more  is  to  be  expected  from  local  treatment, 
if  the  cane  is  amcoablc  to  treatment  at  all,  tiian  by  the  internal 
administration  of  solvent  and  antiseptic  medicines. 


6.    Whoopiytg  Cough. 

If  the  number  of  medicinal  agent«  at  oar  command  in  the 
treatment  of  any  malady  is  an  evidence  hov  little  impreraion 
we  liHve  hitherto  been  able  to  make  upon  it,  then  vhoopinir 
cough  is  certainly  a  case  in  point. 

The  most  varion?  remedies  both  for  internal  and  local  nse 
have  been  ndvornted,  aceording  as  the  object  was  to  treat  the 
disease  itself  or  to  combiit  one  or  other  predominant  svmptom, 
not  to  speak  of  those  which  were  employed  empirically  without 
any  ecientiSc  ba^is. 

Among  the  earlier  observalions  on  the  inhalation  of  volatile 
sabstanccs  in  whooping  otjugb  the  most  ioterestiiig  communi- 
cations are  thoEse  of  Dohrn  (1835>,  in  which  several  cases  are 
recorded  as  hriving  run  a  rumnrkably  mild  course  which  were 
treated  by  fuioigatione  of  olihamim  and  benioin.  From  our 
present  knowledge  we  may  aifely  iiiftr  that  the  latter  waa  pro- 
bably the  active  agent  in  the«e  inhalations.  M'hen  (he  method 
of  pulverising  fluid  medicines  was  diseovered,  a  variety  of 
medicinal  antiphlogistic  and  ai*tringfnt  agents  were  eniploved, 
with  the  riev  whidt  then  obtained  of  combating  the  inflnmniR- 
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XoTj  dieturboDccs  of  the  rciipinitory  mucous  membranes — nitntte 
of  silrer  (Rohn,  Noll,  Krotzschmar),  alum  (Siegle),  tannin 
(■Sleffen),  chloride  of  iron  (Gerhardt,  Wwletnnnn) — or  solvents 
aod  expectorants  to  promote  the  liquefaction  and  dtacliarge  of 
the  Tiscid  manses  of  mucus,  so  rapidly  and  profuBely  aecreted— 
ttuiD  of  warm  vater*  carbonate  of  potaasium  and  carbonate 
of  nda  (N'iemeyer),  common  salt  (SteSen),  t«l  aoimouiac  and 
ajoin  (Wietfeldt) — or  mucilaginous  and  narcotic  Tcmedies  fi>r 
the  relief  or  arrest  of  tlit*  eonvulMve  ]Miiojy»ma  and  the  itiiffo* 
csdve  syaiptnoiR  attending  thpm,  miicitaginoii«  solutions  of 
extnct  of  hyoscysmns  (Fteber),  tinrL  opit  with  common  ealt 
(Stiffen),  bromide  of  poiasiiiuni  (Helmke,  Gebhard),  &c. 

The  reanlta  obtuined  by  the  iuhalAtion  of  these  and  similar 
tnetUcinnl  ngente  did  not,  bovever,  mut-h  exceed  tbu^c  obtained 
br  internal  treatment,  and  in  subsequent  reports  it  baa  been 
ebdmed  for  them  that  they  diminitihed  the  intensity  of  the 
attacks,  facilitated  expectoration,  and  led  to  a  more  rapid  i«- 
eovery  from  the  secoadaiy  catarrh  ;  but  the  course  of  the  malady 
vaa  not  cut  short,  nor  even  perceptibly  abbreviated,  by  their 

BMUU. 

We  may  mention  here  the  popular  method  of  treatment, 
oooaigting  in  the  inhalatJous  of  coal  gas,  which  appears  to  lutve 
originated  in  UoUand  and  to  have  been  largely  practised  in 
France,  where  ihf'V  sent  children  to  ganworlcs.  Keller,  who 
obverved  the  effect  of  gas  inlinlations  in  39  children  during  two 
nan,  could  not  ascertain  that,  tbey  exercised  either  a  prophy- 
lactic or  a  specific  influence  over  whooping  cough.  Indeed, 
Lochner  observed  an  aggravation  of  febrile  symptoms  from  this 
tnaUoent,  which  justifies  our  warning  the  public  against  further 
experiments  of  thii^  kind. 

At  the  50th  congress  of  German  acientific  and  medical  men, 
held  si  Munich,  Hirch-IIirschfeld  read  a  paper  on  inhalations 
of  rafioars  of  carbolic  neid  in  the  trentment  of  whooping  eough. 
ma  txvalnient  was  first  employed  in  an  epidetnic  of  whuoptng 
•BQgfa  at  tfat:  Blind  Asytutn  at  Dresden  in  1677,  and  wan  con- 
ducted »»  fuUows ;  Not  only  were  inhalations  of  weak  solution? 
flfearbolic acid  administered  from  time  to  time,  but  the)Nilirnt-a 
v«e  kept  constantly  in  4  well-vencittited  room,  in  which  an 
itBMMplierff  charged  with  carbolic  acid  vapours  voa  k^  up  fay 
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froqupntl^Y  sprinkling  tliH  chamber  with  »  20  per  cent-  carbolic 
solution,  i.e.  by  pulverisation  of  the  fiolution  1^  means  of  the 
spray  apparatutt. 

Thill  method  n  bHsed  upon  the  asfomption  that  whooping 
cough  is  to  bR  reekoned  atiionsr  parasitic  infwrtjve  disonlprs.  a 
theory  whir h  was  pn'viously  maintained  by  I^ztm'ch,  and  which 
hae  been  supported  by  the  detection  of  conntleBa  masses  of 
micrococci,  of  which  I  )mve  re|)e(itodly  convinced  myself.  Let- 
zorich  ha«i  nlsn  recommended  inhahitions  of  atomiH^d  solution.'* 
of  quinine,  lund  clnimn  to  have  obtained  good  resnito  from  them, 
while  Burchard  in  187+  caused  rhildren  siifferinp  frnm  wboojv 
inff  cough  to  inhale  the  vapours  of  a  1^  to  2  per  cent,  atpieuus 
solution  of  embolic  acid  vapourised  in  a  boiler,  and  tlie  Tnpnnr« 
coiiductL-d  a  dis'tnncc  of  20  centimetres  hy  a  conducting  tube, 
3  times  a  day  for  2  to  3  minutes  nt  &  time.  >Iore  recently 
Thomer  trented  16  ease«  of  whooping  cough  with  inhalations  of 
carbolic  acid,  and  in  all  the  eases  aueceeded  in  considerably 
ishort«tuug  the  attuck.  In  everj'ease  a  slight  bronchial  catarrh 
remained  behind  after  the  cesiiaf  ion  of  the  actual  symptoms  of 
whooping  cough,  but  it  soon  yielded  to  the  onlinary  tnrtitment, 
Thoruer  never  saw  an  inatanue  of  the  third  stage  of  whooping 
cough,  that  of  profuse  muoous  expectoration,  when  treated  with 
carbolic  acid.  On  the  other  hand,  the  remedy  secmi  incapcbte 
of  eicrciring  a  propbylnctic  influence.  The  inhalatioDH  were 
proscribed  by  Thomer  in  this  manner:  Older  children  inhaled 
a  I  to  2  ]jer  cent,  aqoeous  solution  of  pure  carbolic  aeid  at 
about  the  distance  of  a  metre  fiT>m  the  aperture  of  exit  of  the 
Tapnnrixing  apparatus,  while  small  unmanageable  children,  or 
those  whose  larynx  or  bronchi  were  unduly  sensitive,  were  kept 
for  sorae  20  miuutes  in  a  small  mom  with  window  and  doors 
closetl^in  which  about  160  to  240  grammes  of  the  Mime  N>lQtion 
were  pulTorieed,  and  tbnsi  the  air  of  the  room  impregnated  with 
carbolic  spray. 

Thfirner  showed  very  bcantifuUy  la  the  cun-ea  given  in 
bis  oommunicatioD  the  course  of  the  malady  under  the  influ- 
ence of  inhftlntions  of  carbolic  aeid. 

I  my^lf  have  tried  carlii>lic  :irid  in  whnoping  cough  in  nine 
cases,  and  certJiiiily  obtained  far  more  fevounible  results  than 
with  the  method  hitherto  employed. 


I 


patientn  was  my  own  little  (laughter. 
t^  year  oltt^  who  was  laid  low  by  the  most  violeot  Kymptomii, 
npidly  suoceMting  {vimxvxnii;  and  fits  oF  vomiting.  Inhalatioos 
of  a  5  per  cent.  Rolution  of  cnrbnhc  acid  were  ordered  iu  the 
kHonfing  manner : — 

A  imal)  space  about  l^  metre  in  diamot^^r  in  the  child*^ 
noni  was  shut  in  by  SpnnLih  screens,  and  wn^^hiitand?  hanj^ 
with  varpets  and  cloths;  the  child  and  her  nume  were  plm;ed 
in  this,  and  a  .1  ppr  r*^nl.  snlutinn  of  carlxtlie  »ctd  wan  pulverised 
far  an  hoar,  at  a  distance  of  about  one  metre.  The  treatjiient 
VAA  re])ented  four  times  Id  the  day,  while  the  child  was  kept 
Uw  reet  of  the  time  partly  in  the  same  spare,  partly  iu  the 
«i&«  rootn.  On  the  lir^t  day  of  the  iohnlations  the  symptoms 
iiwtea$ed  and  «n  the  seeond  reached  their  climax.  From  tliat 
time  th«fe  wa>!  n  ni|iid  dec«'ase  of  them;  the  paroxytntiH 
tKntfnidMCl  in  number  aud  iu  violeuL-e  ;  the  frequent  voiiiltiug 
which  had  Rlreadv  dtsturljMl  the  child *8  nutrition  became  less 
bvqtirat,  and  disappimred,  iogctlit-r  with  tlif  jjai-L>xy<iinM,  after 
e^4il  dMjs* steady  npithVatinn  uf  theinhaUlionir  of  carlmlic  add. 
AUo  the  broDchitib,  whii;h  perHirted  for  about  three  weeks 
longer,  decreased  rapidly  in  intensity,  and  the  child's  general 
l»e«Uh  improved  from  day  to  day. 

X«tlief  Kireh-Hirsehfeld,  Thomer,  nor  I  observed  any  ill 
rtffTtm  frnm  the  aeti.in  of  carbolic  acid.  Carljolie  urine  very 
rwly  occorred.  Slill  I  concider  frequent  inspection  of  the 
Brio*  to  be  indispeni^ble  ;  if  it  »hoW8  discoloration  the  remis- 
ntm  of  the  iuhulattoud  for  the  next  twenty-fuur  hours  is  quite 
■aSaent  for  the  escrcUun  of  the  carhoLic  acid  from  the  blood.' 


^_  nntac:! 


Mj  Mrn  nrporienc*  of  th»  iKAimcnt  nf  whooping  oougfa  b/  maMi*  oF 
•eirf  ooincMn  witli  tlwt  o(  Ourtvl.  But  tli«  troftlment  oinst  l>« 
imt  wllh  gnml  tk^ratH/iiifu.  or  It  will  tw  diKredJled  bjr  lbs  mollB. 
TW  «falkl  or  cUhlnn  tbouUI  bv  (hiI  In  n  stiuiU  roaai  conulnlng  m  llrrpiKU, 
mA  tvom  time  to  time  pitm  cvbolie  jiri<l  ihonld  bv  vspourispd  bf  drappl^  It 
■pw  •  hot  nxfUl  pUlp  or  >j<oon,  utitil  ih*  Atmovphoro  of  iko  nttm  It  atronftlf 
I  wMi  ttw  npnnr,  For  dlrnct  inh»UtiDn  I  wl-  nicty  bovr  or  two,  for 
I  alBoWi  at  m  llnw.  a  •pny  of  I  Anm  of  ulyoonnr  of  iuiTl)olii!  Bcltl  and 
HfWlM  of  ouIimuUp  of  wmU  to  an  oonoe  of  liot  wUir  Huwi^vi-r  >-oiiag  Ibo 
AIM  NKf  b*  tbvra  U  Ro  ditKcully  (a  keoping  lbi>  i^nijr  (vwutknilf  plajiofc  in 
biM  •(  hk  mouUi  »Bi\  Dun%  M  ihat  Im  b  ooanpeUe^  to  tn>i>)o  it  in  p»rt  M 
kiHS.  I  kImi  CMUM9  ft  'pni  uf  a  *  ptr  oenL  M^atioi  af  ewbolie  acUl  ii>  ue 
bw^^ml;  ililliuvd  ibm^b  Uw  rxnn.anil  tw|wct«llr  omr  muA  arouad  tlie  bed. 


SXl 
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Ae  regard))  other  »Dti]>iiTiuiitic  n^cntx,  it  would  ajt|h!Jir  from 
Birch-Hirschfeld'e  experienc<ra  thnt  snlicylic  acid  cannot  be 
substituted  for  carbolicr  acid ;  on  the  other  hand,  that  benzoic 
acidi  w1io»e  antiseptic  pr«^>erties  have  lately  been  lawled,  iii 
indicitttid  in  vrbooiHUg  uough.  Thymol  nod  benzoate  of  i<odu 
should  also  t>c  subjected  to  a  more  thorough  investigation. 


^ 


7.  EmpkysevKi  ami  A^ithma, 

The  cbnnges  of  form  and  texturti  which  are  dctenoincd  in 
the  lungh  by  emphysema  are  mA  capable  of  n^moval  by  medi- 
(■iitf>{l  tnhHlutions.  It  van  at  6rst  su|)|K>!ied  that,  an  treiitment  of 
thiH  nuilndy  by  inhalation  wu  atti*ndfHl  Romvtimes  by  exceUent 
re«ulti>,  it  might  iilso  exercine  u  favounihin  influence  n[Ktn  the 
pulmonary  ti^Kiie  l)y  the  Hnhsidtrnrf^  of  the  attemhinl  and 
causative  prncewejt,  especially  of  the  bMnchial  catarrh.  Tlienj 
eeemed  all-tlie  more  reason  for  thinking  so  becan^ie,  by  thfl 
iolialalion  of  judiemuBly  selected  rmnftdihs,  the  refiplration  o! 
^he  patients  appearinl  to  be  really  inii>roved  and  the  existing 
expiratory  insiiftioiericy  diminished,  and  s^o  much  so  thai  th« 
dyHjmfBa  in  many  eases  disappeared  sjiontHneouiity  or  only  rv 
carred  when  more  active  e-xerciRe  was  taken.  Vet  relief  ol 
aymptoms  was  »tl  that  was  obtained,  and  no  real  influence  iipor 
the  emphysema  could  ultimately  be  detected.  Nowaday3  thf 
pnemaatic  method  only  ie  employed  in  the  trealmeot  of  thi 
dilatittiou  of  the  [julmonary  vesicles  drpeiidmt  on  dimiuit^het 
elasticity  of  the  lniig-li:^8iie  which  Biermcr  ba«  termed  pul 
nionary  Hatuk-nee,'  and  wbieh  is  attended  with  oipiwtorj 
insutfieiency,  while  the  treatment  of  iht;  catarrhal  affectiom 
In  the  bronchi  and  of  the  asthma  i»  allotted  to  inhalations. 

The  treatment  of  the  catarrh  which  accompanies  emphydeuii 
must  of  course  Ik-  giuMcd  by  the  siuue  principles  which  apph 
to  the  trefttment  of  bronchial  catarrh  generally,  and  the  seleo 

Optk-Vk  RKNlilii-cttidn  of  Ricgk's  ttvam  spa.j  piudooer  is  v«>rT  !ittM)<r  for  tilt 
pHrjMiw. — Tr. 

'  Wilbout.  bcinK  nware  tbut  Biormer  had  trvA  this  turm  tmlHiiutrij  ftitt* 
Imce.  I  cnlli'il  ftttcniion,  in  vn  nrtlclo  i  imbUabcd  in  iho  Pr^etiliitiur  on  \h 
■Trfalmrat  ct  Attlinm.' Iw  t\\t  KD&lngy  between  tlie  diBl^iiHlnn  of  ihp  luni 
olMcrverl  in  thtwo  nxac*  tuid  llio  jUittnlfixt  4isli<n«ibn  «r  th«  ftbdomeo  obcorv* 
oflvn  in  IjyuIcricjJ  cuoditiyiw.  — T*. 


tioti  of  medicines  is  chief}/  detcrminni  by  the  indtcatiuus  {in*- 
;&cQUd  hy  the  more  prominent  i^ymptoms. 

In  tiitr  usuiUIj  chronic  course  of  the  caliurL,  occasionally 
[ {ateiTupU'd  by  ncute  exacerbations, aud  in  the  K^oerally  abuiid- 
■al  veeretion  of  viscid,  mucous  secretion,  which  is  very  liable 
lo  det*oiii[»o*ition,  esjM'cially  when  cylinclric:i]  or  saiwuhite  dila- 
^tatioDS  of  the  bronchi  have  nlrendy  taken  place,  lhoi<e  ethereal 
rhich  limit  necretioa  nnd  act  as  disinfectants  nm»t  be 
oapluyed,  viz,  oil  of  taqtentine,  oleum  pin.  silv,  and  pumil,, 
dnim  jiiDtp..  oteam  cadin.,  and  in  more  advanced  and  putrid 
tbwom posit i'-'DJ  tar  water,  creosote  water,  or  carbolic  acid.  In- 
kalUionB  of  the  ellnrisil  oiU  in  most  cases  relieve  the  dy!*pniwi 
of  IMlivDtii  even  white  they  are  being  ndmiDii^tcred,  and  tho 
aeenrrence  of  a8thm.ttic  complications  may  be  long  deferred, 
ibuogli,  if  they  once  occnr,  the  inhalations  hiive  no  conirul 
over  UieiD.  When  the  expectoration  is  scanty  and  difficult, 
I  ve  reoommend  iulialatioiis  of  pulverised  iiolutions  of  common 
■It,  and  in  acute  or  eiacerlwted  catarrhs  of  .-<al  ammoniac,  car- 
booBC*!  of  soda,  nnd  of  the  alkaline,  muriatic,  and  saline  muriatic 
>|Mings  of  Ems,  Neueuahr,  or  in  the  case  of  erethic  juLtienU 
tbr  cold  lUlodine  s|iringB  of  Selters,  Sidzbrunnen,  Faclungen, 
or  the  uiline  9iiring«  of  Reichenhall,  Kiaungen,  .Sotlen,  ific., 
vbiln  the  brine  vajKuirs  may  act  an  irrituuts  in  dry  catarrh  and 
Hc  better  adapted  for  brnndiorrhfeic  comlitions. 

Where  the  secretion  is  more  proftiae,  astringent**,  such  a.^ 
dam  and  tuoniu,  may  be  administered  by  i»t>alution  either 
alofie  or  in  rorobination  with  ethereal  oils,  but  their  tKtion  ii 
bat  effectual  in  tliis  case,  ns  the  dysjnKmc  conditiont*  may  be 
■g^Tttti^  hy  them.  It  will  therefore  be  moi-e  udviMible  in 
tamm  of  bmochorrhiui  to  keep  to  oil  of  turfM-ntine  or  tar  water. 
Great  dy^non  mny  nece^t^ilate  nnrcotic  inhalutioni>,  esiH-vially 
faifbnu«u  uf  by<McyaMin»,  belLidomia,  or  Binimunium  idone  or 
funbtued  with  oil  of  turpentine  and  the-  mlvent  Halls  (  Wnlden- 
batft^  Ar«enic  in  the  form  of  Kowler'x  solution  has  also  been 
imnMled  in  thetw  cases  by  Lewin  and  Wijuiuglmuci'n. 
Iltere  arw  four  thc<irie*  m  to  tlic  nature  of  asthma,  by  which 
pt>rtiidip.  paritxysmnl,  svvvtv  ily»pnrH!i,  in  which  tho 
i*ii|>(>t-iallT  ia  vmlHirTiiMt'd.  and  which  oci^urfl  either 
leMwaliolly  idiopathic  in  otherwi^f;  healthy  liubjects  or  in  a 
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njnilitoinatic  furm,  as  a  compUcation  of  einphy!*unnu.  chronic 
bmnchui!  ctttairh,  aiid  cardiac  affections. 

According  to  the  tirBt  tlieorv,  that  of  Kienncr,  bronchiAi 
HRthma  du]>en(i«  on  sipaum  of  the  brnnchisl  muscles,  whjlv  the 
HiH^oud  iBamberger)  rpfen"  it  Ina  tonic  cmm})  of  tlif>  diaphraf^m, 
thw  third  to  both  thc»p  cr>ndttion»  combined  (Lebert),  whil@, 
ncconltngtoa  fourth  tlieoi-y  (Th.  Weber),  the  sympttmijitic  form 
of  bronclii»l  wsthina  ie  to  be  fxplaiiied  b_v  an  acute  swrlling  of 
the  broDL'hial  mufoue  membrane  in  oou8ik|uetice  of  dilatation 
of  its  blood  vesscli"  by  ra*iomot/»r  ner\*oii9  jiiflueQcea,  It  is  in 
favour  of  this  last  theory  that  I^vi^n,  by  inrilatinj;  ex]ieri- 
iimntally  tlio  sentKiry  neries  nucceerted  in  oxcitin^  a  reflex 
ronKPctioD  in  the  sphere  of  (he  irritated  region,  and  then, 
again,  neither  cramp  of  the  dinphni^iu  nor  of  the  bronchi 
can  mifficieutly  aeoount  for  the  mucous  secretion  at  the  end  o( 
an  attnck  of  iistbma.  StiVrk  also  BUpports  thie  theory,  and  our 
obaervtttionfi  and  oxperieneea  also  tend  to  confirm  it. 

lu  eom^idering  tlie  causes  ofbroncIiiiU  u»tbma  an  a  nenros^is 
of  the  vagUB,  either  occurring  of  itself  or  in  combination  with 
catftnh  of  the  respiratory  orgaois  we  must,  M|iecially  in  con- 
ni*xion  witli  inbalatory  therapeutic*,  note  I^yden'a  view  that 
the  fine,  jiointed  crystals  first  found  by  Charcot  in  the  sputum 
in  a  ostfc  of  bronchial  asthma  excite  an  irritation  of  the 
peripheral  terminations  of  the  vagus  in  the  mncoiii; 
membmne  of  the  bronchioles,  and  so  induce  a  reflex 
cramp  of  their  muBcles.  I  myself  hare  had  frequent  op- 
porlunity  of  observing  the>seco1ouriefn,  faintly  lu3troua, 
])oinled  oclohedral  crvitals  {fig.  I")  in  the  ppofiwe, 
riscid.  greyish  while,  byaline,  and  very  frothy  expecto- 
ration which  ftillowsao  a-nhmaticattac!t.  Tliese  erwtala 
Hrc  Sf>luble  in  water,  in  acids  and  alkalies,  insoluble  in 
alcohol,  other,  chloroform,  and  •olmion  of  common  *alt,' 
swell  up  in  glycerine  *>  as  to  be  unrecognisable  ;  they 
no,  IT.  uo  doubt  originate  in  decompositions  of  the  muoine  o? 
mucilaginoiiK  subftanoes  going  od  in  the  bmnchiat 
Beoretion.  Leyden  mentions  the  occurrence  of  certain  *<>hi«to- 
myoebes  Biioultaueously  with  thesi'  ery^als.  and  *us|>eet-s  that 

'  llr.  Pli  Schreinnr  oo '  A  X»w  rtn»Bi«  Vtmi*  iii  AnJow]  OijsalsiM.*  LlaUc'i 
JmmUi  <  armMry,  vol  OtCEiv.  p.  «». 
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their  forntatioi)  m»y  be  cuiiui!Ct(!(l  wit])  decmtipotiitioiis  lailiaU^ 
br  th«t»e  fuugi.  I  liave  nutx.-eeded  in  ascenaiuiug,  b_y  direct 
<il)C<frvatioii  and  culiiviitioii  uudt-r  tlic  niicnjscoite,  tlic  depend- 
ence  of  the  funcuitiun  of  Uil-m;  cr^*MtBla  iti  tin;  liroiu-Uial  st^crt;- 
lioo  on  the  germinntton  and  uiuttiplirntiou  of  tKeae  fungi. 
The  funifi  th«in9«lv«&  appeHr  ns  TouQdii<h  micrococci  about  ^^ 
iiiiUiim^irf  iu  diaiuvWr,  i^ither  xinffle  or  generally  in  ooloniea, 
and  miiUi|dy  [>retty  mpidlv  in  a  room  hpnted  to  16*  to  18'  0* 
Jo  a  small  driiti  of  broncliia.!  M'cretinii,  in  wliii-li  only  a  (vvr 
hingi  and  no  crystal*  are  found  ou  the  (tbject  glas!«t  we  nmy 
uiMove  after  24  to  48  hotirn,  if  we  carefully  prevent  aqaeous 
rtraporatinn  and  tb«r  cutniuci'  of  orhLT  Isictrroid  1;*^™!!*,  widt^ly 
ftprcad  coltmies  of  tnierococt-i,  witliin  wbieli,  rillier  iin media ti-ly 
oraAer  eome  time,  the  crystnln  form,  at  first  Kinall,  flft«nrard« 
ioereasing  in  «&■.  If  the  obwrvation  is  proton^^^l  perhaps  24 
bunts  or  lunger,  tLese  i-rVtitalM  are  fuund  in  pnifuHion  free  iu  llie 
Raid,  even  oatsklethemnstiesof  microooeci.  In  adropof  uuontf 
frvcD  the  lanie  S|>utiiin  iu  winch  no  finii^i  of  the  kind  were 
pccKDt,  or  at  leaat  not  dcvrlnpt^,  nn  crystala  fonm-d ;  tbcir 
fennatitiii  wa4  not  even  uxcit^-d  by  sU>w  evaponiiion  of  the 
fluid  ;  I  also  faileil  to  obtiiin  them  when  sj>ore(»  of  t>tber  fungi 
fioto  the  atmosphf re,  especially  septic  bncteria,  lodged  them- 
«elvea  in  lar^e  uumbera  on  the  drop  of  mucus;  the  cryirtala 
•V0O  diaoftpearetl    if  ibey  bad    been   previously  ju^exent  in  a 

Tmtment  by  iohaUtionis  again,  form  but  a  part  of  the 
fgmanX  ireatment  of  asthma,  which  muitt  be  determined  by  the 
T«»f**  u  well  aa  by  ibe  mu«t  promiueut  symptoms,  Donug 
the  actual  paroxysm  we  may  try  to  relieve  the  opprcHsiou  u- 
noeh  a»  (Kwsihle,  or  to  remove  it,  by  inbnlationi*  of  cold  air, 
■MordiDg  to  the  above  directions  (v.  ]i.  109),  or  by  inhnla- 
tioB  of  narcotic  Niib»tunceR.  Tbe  most  generally  known  and 
emtiloye<d  are  those  included  in  the  JMuterin  Medica.  An 
attack  which  ift  not  loo  fur  advanced  may  frequently  be  cut 
Aoti  or  alleviated  by  Huiuking  stramonium  leaves  stramonium 
<3gar«,  cigJiu-tteH  of  Indian  hemp,  cigarettes  d'l*>pic,  which  are 
fnpand  from  a  w.mp-i»!itc  oxtraet  of  boliadonna,  hyc>*cyamnii, 
ttuooniuin,  a>imnthe  phellaudrium,  and  opium.  A  simitar 
cfleci  u  |»ruduccd  by  fumigations  of  nitre  iwper,  or  paper  tluil 
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is  mtunitfrl  wllh  both  nitre  nnd  narcotic  sabetanc^,  more 
e^pM-iiill y  NcerUiid>  citarta  anlafthiiiut .  huiI  the  tub.  autaeihmat. 
ittlrudiicrj  iiitu  ooininerctf  by  J^va^^eur, 

Whea  I  recall  to  mind  th«?  numerou*  «»»«  tiviited  by 
vmHous  Tiicrborirt,  I  havi*  rwilly  only  seen  mptd  nud  tffcctuol 
ri'li«f,  A  iMHnjiIete  rpiuoval  nf  llioni^lbnintii:  altnok,  in  those  cases 
in  which  ihe  inhalation  of  the  dense  while  smoke  evolved  froiu 
th<-»e  pre]  wnit  ions  led  ton  |)i't>fus»;  exju-ctoration  of  serous  or 
visfiid  vilreoiif,  iiiucoua  miiJ*9L*»,  As  soou  as  the  smoke  of  hik-Ii 
a  L'ignr  or  cignrclte,  or  n  tub.  nntnHlhinaL.  or  nitit:  pnjter,  mvB 
drawn  deep  ioto  Ihc  Inng»  »0(,'i>rdiiig  to  the  Turkish  mnnner  uf 
smoking,  thoro  followed  iimtiintiincotisiy  a  sudden  fit  of  coughinjj, 
vrltich  HlwiiVf  evacuiiteU  a  larjje  quimtity  of  Ihianmcus,  If  the 
violpnce  of  tUt*  iitlack  iiiterffrfd  with  deep  iiispiriitioii  of  Ihe 
smike,  no  impression  wii^  lumte  on  tlic  iiircnsify  or  the  course 
oF  (he  attack.  Hvi-n  simple  tobnrco-smoking  prodnced  the 
wune  Tiiinsfftliiig  jinil  rxpcrtomnt  effects  on  persoiiK  who  were 
uimcdistoined  to  it.  Sh'ght  dyeiJU^eic  troubles,  such  ae  occur 
M>  frequently  with  tisthmfitic  subjects  during  the  night,  are 
generally  idlf»viated  by  huniing  pastiU,  nitre  paper,  &q, 

Iq  Addition  to  the^e  n:*iiiedies  two  to  throe  drops  of  aniyt 
nitrite,  dropped  on  blotiing-{iaper  or  linen  and  inbuled,  may 
produce  a  momentary  alU'viiili'in  of  the  attack,  but  fail  fn  cut 
il  )>hoit.  Httiyt  iodide,  iiiluilcd  up  to  It)  tu  1,5  dropf  6  to  8 
limes  a  day,  in  the  same  way  as  amyl  nitrite,  exercises  a 
fimilar  influence  ii[>on  the  ahlhmntic  aUa«'k.  Then,  ngain, 
Uemme  employed,  esi»ecially  for  children,  inhalations  « 
meytlil  biehloi-ide  up  to  8  to  10  drops,  either  pure  or  coid- 
bined  with  ebloroform,  »nd  considered  that  it  atTected  the 
circulation  lens  than  other  anjesthetic*. 

lA»t1y,  inhalmion!!  of  chlomfortn  and  ether,  topping  short 
of  narcosis,  have  been  employed  for  a  long  time.  But  in  the 
applicnttou  of  thi.'*  agent  al^)  in  most  ca^es  I  have  seen  no 
actual  relief  or  cutting  ^hort  of  the  attack,  uute^^s  it  led  to  tb« 
eiqiectonilioii  of  a  large  nia.<ji  of  brouchial  iM^fetioti.' 

■  I  hot*  tv|*Ml«%  MMi  Ibo  ttuM  Mvuw  an*eb  at  aMtau  'cot  At>n '  bj 
IW  hjpadwnlc  ln>44li>n  vl  n  mltitiiMi  *S  inM|itLinv  Md  aUvfir*  before  ibe 
occvrrMkco  nf  aay  amdnni  of  txpeaoaKMemt  aad  thb  I  know  bM  iMcn  Uw 


IXFLAMMATIOy  OF   TJiE  IbWOS. 


ai7 


LevOeD  employs  inhalntions  of  common  salt  and  curbonate 

lof  pulaib^iutn,  I  pari  of  each  1o  lUO  [uirtsnf  niiter,  fordisftolving 

tlji?  crv-tals  which  nrt-  fount)  in  ihi?  bronchial  jifcrptinn  eraoii- 

latmi  during  lli<^  iisthmaiic  ntt;u-k',  and  which,  if  they  do   not 

«rigiDat«  tbe  attark,  certainly  act  as  irritAtits  on  the  sensittve 

tDerul»mie.     But  3  per  cent,  solutions  of  CArboniite  of 

siam  ur  sodinin  wjuld  be  bt:tter,  ui^  Sohrein^r  )>tntK>  that 

(he  cryfitiUs  arc  iu^otuble  in  solutions  of  common  unit.    If  a 

resalt  i»  (('  Iv  obtain*^,  the  inhalation*  mint  l»e  ndtiiiniiiitcrod 

ntfaer  immedialoly  U]»in  t)i«  tirst  »iign*  nf  incipient  asthma  or 

mauf  tim?  beforehaiid,  in  order  to  prevent  the  formation  of 

K  tW  cttsIkIs,  which   h  thi*  as»uiiied  catiiie  of  aijlbma,  wliili*  at 

^Lthe  faxoti  time  tlie  aclion  of  Ibt.'  alkali  tend«  to  liquc^  tbu 

H^fesBiTeljr  Tificid  muuUK  aitd  to  facililutc  exiwclorulion.     In 

Mme  cnfics  I  have  fuiind  thtrsc  inliaLttioug  beneficial;  in  others 

r|ttcjba^e>  proved  inctfc<^ttial. 
I*neiimatie  trentmont  by  either  partial  or  geneml  pressure 
nnni't  always  Iw  tuleraltrtl  during  (he  asthmatic  attack; 
yet  dyspDimc  troubles  are  Boiin^times  considerably  relieved 
b^  tnhalntionii  of  coiuprett^cd  air  or  alternate  inspimtioni  of 
moDpTfascd  and  cxpiriitionK  into  mrelied  uir,  as  well  as  by 
keppiDg  in  the  pneumutic  chamber.  lu  wme  ca^ee  of  asthma 
vtlb  fcanty  secretion  and  transudatioo,  which  genemliy  tD)]^y 
.vimple  »|)namodic  eontraotion  of  the  bronchi,  this  treatment  is 
not  born*-. 

Indication  for  the  iipplii'ation  of  pueiinintic  ihempeutics  is 
determined  chiefly  by  the  changCH  in  the  lungn  at  the  root  of 
Lkhe  asthma  or  compbcHting  it  {cf.  I'uit  11.) 


F.  DlSKAMS  OK  THE  IASOS. 

1.  lujtaniruatimt  of  the  Lunffs. 

1.  Cntarrfial  and  rrnufftnn  ■pnr^tnummn  An  not  in  them- 
■elvea  offer  any  indioiiiou  for  the  local  application  of  metlicJoal 
aoMit*  either  in  the  form  of  va|wiiir  or  sjiray.  The  high  fever, 
the  uiiespy  dei-iibttiiB  of  the  |MtiL-ntt>,nnd  abovenll  the  estrcme 
inlncrnbility  and  irritability  of  the  intlamcd  lung,  countcr- 
iwltrati;  every  mode  of  treatment  which  could  excite  any 
UkCiviued  iDrtammatory  rem-tion  in  the  lung. 
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The  bf'haviniir  of  tlie  lung  ia  iu  this  cnse  a»»lc>gou$  lo  iKat 
of  the  other,  usually  even  less  seiisilive  tiwiiies  of  the  rMiiim- 
tory  tract,  the  Ltryngi;al,  tnichenl,  and  broncliial  mucotu  mem- 
hraue  in  acute  inflammat'ory  uonilitii'nis  (cf.  limnchial  Catarrh). 
AH  auggest ions  of  allialine,  or,  worse  still,  astringent  inhala- 
tioQi},  are  founded  upon  inaccurate  theoretical  considerationa. 

There  i.i,  h-iwever,  one  indication,  and  only  one,  for  the  use 
of  tzhlonjf.irrn  inhaliitiouK  in  treatinif  the  symptoms  which  niay 
ai'ise,  and  that  i»  under  the  following  conditions. 

When  a  lai^e  [lortion  of  the  lung  i»  rf-ndered  mtnleim  by 
inflanimation  as  well  as  by  collateral  Hnxion,  and  therefore  only 
a  small  portion  of  the  iiulinonary  eur&ce  is  left  available  for 
respiratory  pmposes ;  when,  moreover,  the  respirations  have 
beeome  fretjuent,  short,  and  shallow  on  aci^ount  of  the  extreme 
pdin  in  in!i[ii  rati  oil,  through  implieiitiun  of  the  jtleuni,  the 
decarbonisation  nf  the  blood  beeomes  more  and  more  £iuUy, 
and  cyanosis  is  rapidiy  developed;  then  rejteated  inhalations 
of  chloroform,  stopping  short  of  complete  narcosis,  are  un- 
doubtedly bene6cia]>  Junker's  apjuratus  is  well  adapted  for 
these  inhalations,  m  by  its  employment  unpleasant  irritation 
and  6pa»modic  excitement  are  better  avoided  than  by  simply 
holding  a  handkerchief  before  the  moutb.  The  i>atteat  inludes 
ealoilyimd  continuously  an  equal  mistnte  of  chinroform  vaiwur 
and  atmai:[ihene  air,  wilbont  any  fear  of  too  mpid  and  daiiger- 
ims  narcotisation.  Under  the  influence  of  chlorofonn  thf  (Kiin 
attending  the  inspirations  gradually  diminishes  and  thi*y 
become  deeper,  the  frrfpieney  of  rt-spinitiuu  is  lestsened,  and 
the  exchange  of  gn.*es  pnx'eedH  frcrly;  the  cyanosis  disappears, 
aiid  the  danger  which  threatened  from  insufficient  respiration 
may  be  kept  at  buy  till  the  crisis  is  past  and  the  respiration 
becomes  free  again  with  the  rapid  decline  of  the  fever  and 
tolulion  of  the  exudatioDs. 

I  have  observed  this  treatment  in  a  great  number  of  cases, 
partly  while  clinical  a&sislaiit  to  the  hite  Dr.  v.  I'feufer,  partly 
in  my  own  private  priictict-:,  and  f  hare  always  obtained  favour- 
able results  in  suitAbl«  ca^^s. 

PartisI  narcotisations  by  means  of  chloroform  inhalations 
must  be  fre([uently  induced,  as  often  as  the  indicntion  occurs, 
under  the  direution  of  the  physician  himself,  2  to  4  or  6  times 
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in  thv  <tny.  Attempts  to  treat  pneumonia  from  the  first  with 
ehloroforra  inliJilHtionc  hav«  niturally  led  to  nn  rejiilt,  a*  thft 
infiueoce  of  chloroform  in  pnwerleas  to  arrest  the  inflatnmatioa 
iuelf. 

2,  Jntert^iial  pneu-nxofiia.,  according  to  the  eymptonis 
which  it  sets  up  iii  the  lungs  during  its  cumse.  repeatedly 
presents  iudicaliona  for  the  use  of  lucul  r«:inedie.-<. 

(a)  Tbe  eirritotlc  pivccaa,  whii-h  on  the  oiie  hand,  by  retrac- 
tion of  the  piilraouMTy  tissue,  lends  to  atrophy,  and  on  the  other 
to  emphysemntouit  inflation  of  tho  adjacent  parts,  is  only  jNir- 
tially  umenahlc  to  iaechaati>nl  trentnienl.  i^y  the  nlternnte 
iotluf  UCL'  of  inMpinLlioQs  of  comprei^ed  air  and  t-xpirations  into 
tarefied  air,  a  n?-L'X]tiinMioii  of  itie  collapsed  portions  of  the  lung 
ud  u  rratonition  of  Oie  t-inphyseiuitlous  jwrtiou,  if  it  ix  at  all 
cajuiblc  of  rtBtomtiou,  iniiy  hi:  clfi-ftL-d,  for  which  purpose 
Ueigcl  und  Muycr's  duublc  vcuttblor  i«  btsl  udaptc-il.  Thv  gawi- 
nirter  apparatus  nad  Biedcrt'e  be[lf>wi>  nppanit  is  (v.  I'urt  II,) 
u»y  also  be  ui-ed  after  combining  the  two  i»ppamtUM  into  a 
double  appa.rHtus,  uUerQat«-ly  for  itiepirulinnii  iiud  expiraliunK, 
ur,  if  they  can  only  be  used  se[>arately,  employed  for  int«nuil- 
t^-m.  rotpiiBtionH. 

Tins  method  of  treatmrnt.  must  be  employtit  witli  cautiun, 
for  fear  of  htemorrhagc,  and  it  will  tbiTeforc  In-  well  not  to  nilow 
tM  great  a  negative  prefigure  to  be  employed  in  expirations 
into  rarefied  air,  and  if  hiemorrhage  haa  already  occurred  to 
rMtrici  the  treatment  lo  inspirations  of  eompressed  air  only. 
Tlw  special  pneumatic  chamber,  in  prntliicing  expansion  of  the 
imlmonary  tiwiue,  affords  rpason  lo  expect  favimrable  reciilts 
from  it«  n»e  in  the  treatment  of  chronic  interstitial  pneumonia. 

id3tly,  we  innHt  also  lake  into  account  the  changes  in  the 
(nbcsii  of  the  pulmonary  vef^aels  which  arc  ciiiited  by  the  alter- 
cate  changes  of  pressure  to  which  they  are  exposed  through 
conapr«siied  and  nuetieU  air,  and  the  favourable  influence  this 
«fflii  upon  the  nutrition  and  Uil-  titiaue-changt^ti  in  thediHeaned 
Umhw,  and  no  materially  aidn  ihc  efTect  of  the  mefbanical  treat- 
menu 

(b)  If  broHcliitctatic  ditiointimus  liavc  taken  pJiicc,  with 
tbeir  attenduuL  symptoms  of  ulceration,  atagnation,  and  decoin- 
pontioD  of  tbc  products  of  ulcer;ition  and  of  the  bronchial 
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Becrvtinns  vtithiii  thieni,  inhalation-t  of  nnttseplic  Aod  dioin- 
fv'.-tuut  ogenis  mu^t  be  iuiinediattly  commenced,  and  the  raine 
treatint>nt  adopted  jis  in  putrid  bmnoliitia  and  bronchieclaeis. 

Acconiing  to  the  ohiinicl  er  of  the  espefloriition,  iulialutions 
of  oil  of  t.iirp*'iirine,  tar  water,  tar  vaponm,  or  2  to  3  per  cent. 
HoIntionH  of  cnrbolir  acid  inn!*t  he  ndministered  in  Hitting;!  of  ^ 
to  ^  an  lioiir  4  to  6  times  a  day,  and  the  internal  and  diet);tJc 
ti-eatinent  will  be  guided  by  tlie  other  concomitant  flymptoms 
aud  iudicatk>i):<. 

If  iJie  processes  of  dccom]>o?ition  have  not  renclied  too  high 
a  degree,  and  if  (hey  do  not  necewitate  the  eneiT^ehe  npplieii- 
lion  of  slrtnigiy  disinfecting  ageiit«,  then  iiihutniion  of  thesn 
\'a]>ijiir8  may  be  i-ouibined  with  the  inspirations  of  coinpres*wJ 
air.  •M\A  thus  both  indimiiuns  inov  be  fullilled  at  the  suiue  time 
(cf.  Part  II.) 

iJ.  Deiffuamative  pneumonia,  caneovs  toLvlar  pn^imonia^ 
and  brriicko-pneuhicnin,  m  the  puliuon.'try  affections  which 
most  cfimmonly  lead  to  phlhi^ig,  alsn  require  in  part,  and  as  far 
ni^is  |;iossib)e,cnrL-ftil  local  ti^atn^eiit  by  iiihulutionsof  medicinal 
substances  as  well  a»  by  tli«  emplnyment  of  the  various  altera- 
tions of  air  pressure  by  means  of  transjtortable  niijmmtus  and 
the  pnetimntic  dminber.  On  arrovmt  «if  their  direct  conuKxioii 
with  pulmonary  phthisic  we  mutit  reRcrt'c  a  fuller  diiKUi^ition  of 
them  for  the  section  on  that  Mibjeot. 


2.  PuliHorwri/  Ganfjrent, 

When  gaQgrenouK  di!<inte>grHtion  of  jargwor  sioaller  portions 
of  the  lung  tissue  has  set.  in,  energetic  appliratton  of  uutiseplic 
and  disinfecting  agents  directly  to  the  gangrttKms  parts  ia 
urgently  indicated. 

l.«ocnI  ii  here  of  more  imiwrtance  than  general  (Tentment, 
and  the  remedies  applied  in  the  form  i^f  x*n]wmr  and  of  «pray 
have  liitUerto  been  ultendeil  with  the  moHt  favourable  results. 

The   UrKt  case  of  recovery  from   pulmonary  gangrene   ty 

persistent  and  energetic  inhalnlionn  of  chlorine  vf;i*  piibliHted 

by  Stokes,'      The  case  was  one  of  »  drnnkanl,  w!io  aft*r  a 

chill  had  eufifercd  from  paine  in  the  chest,  shortness  of  breath] 

■  Slukea  on  JMtratri  of  He  fhtwt. 
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bivtic  f*»rpr,  nnd  coagti,  irith  rlnrlt  nnd  bad-smelling  eTpertoni- 
lipn.  The  odour  of  tbe  breatb  wiu  very  uupleasunt  and  t^lie 
tt«lhaM>o|«>  drivctHl  :i  caritv  id  \\w  left  \\\a^.  Thv  {Kilicnt 
was  ordpft^tl  a  uourinliiug  dii-l,  wiiic.nnd  inhnlutioiiHof  chloritii-, 
uiil  ini|>mYt.-uit-iit  very  noon  followed.  Wjtliiu  2  or  S  dovs  the 
oflrQ^ivi^  Mn4>II  hiul  di^jipfared,  hiil  wlu-ii  the  flilonii<*  inhnla- 
tioo*  were  left  off  it  in^lftntly  retunied,  but  diMp]it:are<l  after 
rrnewv-i  npitlicution  of  tbem. 

The  pwoiid  L-asK  «f  any  imiiortance  after  that  of  Stokes, 
«hioli  agniD  drew  nttention  to  the  direct  n»e  of  glimulating 
uill««p[ip  ai^nt»,  wait  (hat  of  Skoda.' 

Tlic  iKiticnr,  a  robust  iniiii-»er\':in(  rliirlj— three  year*  of  »ge, 
(ccvcatt-d  (III  juTcussion  iin  nren  of  dulnesa  extending  from  tho 
ri^t  clnvicle  downwards  to  the  fourtb  ictrrc-ni^nl  s])ace,  friHnt 
and  Ixick ;  lit-nct-  to  the  bose  of  th«  thomx  resounnce  was 
tjni|«iiiiic J  the  livor  whs  lower  down;  in  front  and  behind 
kUKetilialion  over  the  ama  of  dnliie^  gave  Hmphorie  re^innm^ 
UkI  tii*?iallir  c1»ng  in  breathing,  i^jveaking,  and  conghing.  The 
kit  *\Av  of  llie  thorax  showed  nothing  abnormal.  About  two 
ptBt«  ai  a  yidlowjsh  green  exiievtorutioii  [wrtly  stnwked  wUb 
blood  Wen-  dis<:hurijcd  dnily  by  <-oughin^.  The  lecture  room, 
ia  which  the  patient  lay,  vat  611(^1  witli  a  frightful  stench, 
vhidt  everr  wugh  inorpaftKl.  After  al)  the  lemedieB  that  were 
*p|ilif*<l  hnd  failwl,  Skoila  tried  inhalations  of  tuqtc-nline.  {Kmn<d 
Bpou  boihu){  water  and  inhaltHl  by  the  patient  by  a  Miidge'H 
ippmttt'.  The  inhalationf  of  oil  of  turpentinedid  not  produr*; 
any  irri»atinjj  effect  »[ion  the  patient's  tungii,  and  appeared  tn 
give  him  relief;  the  urine  had  tbe  ii^iial  odnur  of  violets  after 
Ihp  firitt  inhalnlionD.  Quinine  and  oikitiin  were  administered 
uitemally.  On  the  twelfth  day  the  tyin]Mini(ic  sound  over  thu 
kiVM  lobe  of  thi?  right  lung  and  the  danger  of  its  sprcftd  had 
dijQii>peiire«l;  dnlnedinanil  umphorir  reMinnnoe  were»:till  present 
«ljnb-«.  Skt<la  thonght  (he  enviiy  wac  ahont  (be  Mzpof  the  fi«l. 
Thf  impf  1  ti'fineiit  {teniistMl,  the  area  of  duIneK  decreawed  from 
Wlnw  Qpwiinl*,  the  nniphorir  rr$(mHncrd)M)p|>enred.tbeitpuliUD 
InM  ii»  ftitid  ehanu-tiT  nnd  beennie  at  hist  very  Hiiuhl.  When 
tfc#  pAtit'Ht  wn^-  dipQiixFed  by  his  own  wiiih*  the  breathing  waa 
l2uKmi|[hly  veinetihifi  the  percufiiion  normal,  the  npiita  slight. 
•  MkmIh.  \rirmerii*4  HVA^'urlr^.  vol  iv  ,  \Mi,  p.  fSl. 
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It  could  not  be  »tis(uc'torily  ascertained  wbetlicr  the  I'svity 
was  completely  cinwd  ;  at  any  rate  it  w:is  considenibly  retlticed 
in  siie,  and  there  is  tio  doubt  that,  with  due  care,  it  wnulc) 
ultimatf^Ij  close  altogether. 

We  have  now  a  series  of  cases  rejtoried  of  pulnmnnry  gan- 
^unc  wliich  have  rtm  n  favoorable  course  under  treatmeut  by 
antiioptic  and  disinfectant  inhnJationH. 

Carbolio  aci<l  ia,  )tg:iiii,  tliB  agt'Ut  nuist  reeommcmlttl  for 
tbuee  inhalation?  in  high  per  cent.  Kolutions  (2  to  5  per  cent.) 
MX  to  eight  times  a  day,  aci*onltng to  their  degree  of  cnncentn- 
tiou  utid  for  Bve,  ten.or  fifteen  minutes  at  u  time.  If  the  urioe 
iwsuinca  nil  olive  green  culoiir  during  these  inhnlntions,  the 
carltoUc  acid  may  be  su8|H-udtHl  lor  tweuly-four  hours  and  ro- 
Iflaced  by  oil  of  turpentine  or  nn  iufueion  of  young  piiic-eboots 
(15'0  to  150'0  or  aoO'O),  or  oleum  pin.  silv.,  oleum  cadinum, 
Ac.  The  continuous  inbalutiuu  of  carbolic  acid  or  oil  of  tiiqien- 
tine  ifi  indicated  here  even  more  decidedly  tluin  in  purrid 
bronchiti-s  and  bronchiectiisiii ;  an  before,  the  bc»t  moile  of 
carrying  ihera  out  in  by  the  inmlicateii  respirator.  Wc  mnst  of 
oounte  use  »  higher  degree  of  concentration  of  the  vapours  iu 
uccordiiDcti  with  the  gravity  of  the  disciiae,  and  their  action 
must  also  be  prolonged  more  than  in  other  maladies  of  a  putrid 
character  (v.  infm,  Putrid  Bronchitis).  lic>(ide«  these  remedies 
we  may  employ  inbnintions  of  ^  to  10  per  cent,  solutions  of  ben- 
zoate  of  ^uda,  of  which  800  to  t,000  gmwmes  should  be  inhaled 
within  twenty-fimr  hours,  cruosotc  water  or  iJt^rniaiigauate  of 
potassa,  siilicytie  acid,  ihyuml,  bromine,  oxygen  (Lr-ydeu),  and 
they  should  be  employed  in  highly  concentrated  Molntimia. 

In  the  triralDient  of  pulmonary  gangrene  the  object  iw  not 
only  to  diHiufect  the  gangrenous  spots'  and  stop  any  further 
ud^'ance  of  tho  destructive  and  septic  proceRses,  bnt  also  to 
alxtliHli  the  erosive  inHuenc»  of  the  gangrenous  iehor  u|ion  the 
wliole  bronchial  mucous  membmne.  A«  in  putrid  bronchitig 
with  decomposing,  putrescent  coutente  of  bronchiectatic  dila- 
tations and  cavitiei*,  so  here  itpecially  miin-hievous  results  may 
arise  if,  owing  to  incomplete  exiiectomtion,  n  portion  of  the^e 
i»pula  which  still  rcmiiin  clinging  to  the  vrall.-^  of  the  truchea 
and  the  bronchi  How  baek  later  on  either  into  healthy  bront-hi 
or  are  drawn  into  henlthy  ]nirt3  of  the  lungs  and  thert-  create 
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frrth  inflammaUon  and  destruction  of  the  (lUlmoDorj  tiwue. 
Tberclbrv  in  severe  eases  the  most,  thorniigli  dtitinfeetion  is  nf 
{irimary  necessity,  nnd  inhnlntions  of  rarbolJc  orid  nre  likely  to 
be  most  efficient.  la  sucli  cases  I  consider  it  owressary  not 
out/  that  the  patient  should  inhale  those  high  per  cent,  car- 
holic  !!<olulious  ut  the  tinier  stated,  or  weiiker  »olutious,  2  to  ^ 
per  cent.,  hourly  and  half-hourly  for  a  longer  or  shorter  limt;, 
kcconliug  to  the  height  of  fevernnd  the  irtrength  of  the  jatient, 
bttt  th»t  h(>  lihoiild  he  Urpt  couittaTitly  in  an  atiniKphpre  of  oar- 
U)Iic  »pn»T  (.^  ppr  cent,  sohition),  and  also  in  onlinary  hrenthing 
he  shuuki  inhale  [urticles  of  carbolic  acid  dUHjiended  in  the  air 
uf  the  n-">m.  This  is  the  only  way  in  which  n  sufficient  amount 
uf  carbulic  acid  can  be  taken  into  the  lnn^.'<i  to  antagoui^  as 
nnch  ad  jiosable  the  destructive  processes  and  bacteroid  vege- 
tations  at  work  in  the  gangrenous  pulmonary  tissue  and  to 
d<|>ri%'e  llu'  s^>iiln  of  their  iiifivtivp  and  erosive  properties,  iiy 
thia  eootinuoug  pulrerisntion,  again,  the  air  of  the  room  itself 
will  he  diMnfe<-1ed,  and  the  smell,  unbearjible  alike  for  tlie  |>a- 
Uenl  and  his  attendants  will  be  at  the  Kime  time  diminirhed  or 
entirely  removed.  Of  course  the  employment  of  the  medicated 
mpirator  i;  not  rxcludtrd  in  nil  this.  It  may  hf  mentioned 
imtiy  that  Troufseuu  uscil  tunuin  with  apporcutly  favourable 
retuttA. 

The  geneniJ  inlenial  and  dietetie  treatment  must  be 
determined  by  the  rules  uf  special  therapeutics,  uoci«ding  to 
the  individual  case. 

9.  lHt«M»a  conaeeteJ  with  Pulmonary  Conmimptwn. 

"H**  indications  for  the  employment  of  inhalations  in  the 
pvllBOOary  affections  connect t-d  with  phlhi^it^  will  be  determined 
by  the  si>ecial  |)atliological  processes  pre&eut  and  bj  the  sym- 
ptom! to  which  they  give  rise. 

A  great  complex  airitj  uf  pathological  proce-sMS  in  the 
larynx,  the  trachea,  the  hVnnrhi,  and  the  pulmonary  tisnie 
Uch  here  make  their  appearance  uumistakahly  demands  the 
applicatton  of  directly  acting  remedies ;  physicians  Lave  felt 
lht«  in  every  o^t  and  have  ethven  according  to  their  knowledge 
Ukd  ability  to  make  way  ngninst  the  destnictive  prrx-ewea  de- 
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Teloping  in  the  liinK!i.  Quite  recently  these  uttemptii  have 
Iwen  renewed  with  the  resuiuption  and  development  uf  iiihala- 
U}ty  tlwJiTiiJeiif  ic8t  and  medical  litf-mture  alwiinds  in  interfrstiog 
obsen'utiou!^  iitid  R'ninvkuble  r«>iiults. 

Accordiiifj  li>  tW-  preTient  v'lev*  of  tVte  nattireof  luWroiitusls, 
Kp  must  attempt,  by  the  direct  influence  of  medicinal  »u1»i(tance8 
and  bv  way  of  prophylaxis,  to  gain  wuiiDaud  (,fniduHJly  ovt-r  I  he 
vnrious  phases  of  Lhi?  morbid  procesiw.i  its  tlicy  drvrlo|»e  thcm- 
selvea,  over  the  cotnrrhul  ntfcetions  of  the  lurrnx,  the  trncheii, 
»nd  the  bronchi,  over  the  Rravcr  processes  in  the  same  organs, 
over  the  peribronehitis  and  ulcerations,  over  the  broncho-  and 
dwquamntive  pnt'iitnonin'^iind  their  jiriMluets,  over  theprocei»e# 
ofexudiuion  iind  infiltmtion  i^oing  on  in  the  hin^s,  over  the 
break  in  ff-dnwn  uf  the  infiltrationH,  over  the  formation  of  cnvi- 
lifs  and  their  contents,  over  phthi.tis  and  its  symptom^  and 
t'midly  over  Intx'rculosis. 

The  sum  of  the  injicntions  before  us  is,  then,  tolerably  com- 
prehensivy,  and  too  many-tidt'd  lo  enable  us  to  deal  with  all 
the  individual  probleiuo  set  befort?  us,  t^ven  if  we  had  fidly 
recognised  them. 

As  hy  the  pneumiitic:  methoil  we  are  in  a  jyisition  to  bring 
nitfchanical  influence  to  hear  directly  upon  I  be  re^ipiniUiry  ap|»a- 
ratus  and  the  cirndation,  and  can  thus  directly  antagonise 
increa^  of  functional  and  unlrilive  dinturbance^  and  patho- 
logical charij,'e3,  we  must  refer  a  ^wrt  of  the  ta*k  lying  b<-fore 
u«  to  the  pneumatic  inetho<i  of  treating  pulmonary  aftcetions. 
(V.  Part  ir.) 

(n)  rrvphjfbuit. 

With  a  view  *o  prophylajtie,  precjintionnry  measure*  will 
havo  to  l»e  taken  by  the  physiciun,  a»  follows; — 

1.  That  where  there  exist  hereditary  tendency  and  prt*di*- 
position  to  catarrhB  of  the  respiratory  tract  and  the  apices  of 
the  lungji,  or  where  simple  eatarrbal  aflV-ctions  nlrcadv  nxint, 
they  may  not  develope  into  a  chronic  catarrh  or  the  graver 
forma  which  usher  in  phthisis. 

2.  That  iiidividniiU  in  whom  there  is  no  diiipo«ition  and 
congenitnl  tcu<lcncy  to  tuberculosis  may  not  acipiire  it  in  the 
way  of  contivgion  and  succumb  to  florid  forms  running  a  more 
or  Uiis  rapid  course. 
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II  13  nbvtuuH  that,  na  rf>g»nlH  the  first  pnrt  of  the  tnsk,  ]»n>- 
pliylaxia  must  not  he  Ihnileei  to  til*  npplipation  of  local  agf?nt8, 
but  that,  nccoriling  tn  our  knowledge  ami  eT]ierieiice,  it  mtiet 
vatch  over  the  nutrition,  education,  antl  trvHtmeuL  of  occa- 
sional illnesses,  cnlling  to  its  aid  alt  dietplic  and  otJicr  aanitiiry 
meiiBtires  which  contribiile  to  the  strmigt  luniing  of  th«  individuiil, 
to  hijt  uutritioD,  siinguiticatiuu,  capacity  of  rrsii^tiuicu,  cxpcc-iiilly 
of  the  TMpirBtory  mucous  membrane*  agaiiwt  the  influences  of 
t«ni[>onitiire,  and  the  eicpnngion  of  the  thorax  and  development 
of  (he  lungs. 

A  principal  [jart  in  the  praphyla^'tic  liisk  falls  to  the  pneu- 
matic method,  which  has  to  incL-t  bv  mc-fhanical  mpsns  the  con- 
ditions attiLchf^i  to  the  tubercuiuuK  hahit,  diminiatit^d  ex]mnsi- 
bility  of  I  he  thoraxi  slight  expansiou  of  thp  «]nrcs  of  the  liinE^x, 
and  ineutti<.-ient  apex-br«fitKing,  a?  well  as  also  to  aome  extent 
the  other  catarrhal  atfections. 

I'he  inflaence  of  medicinul  suhetances  is  conditionfll  upon 
the  existence  of  one  or  other  of  the  exciting  eondilinns,  n 
t-endeucy  to  catarrhal  or  other  inflauimatory  state  of  the 
re«pinitory  tract  and  the  liingx,  iw  also  the  greater  or  less 
vulnerahility  mid  tendency  to  ha-morrhnges  from  those  parts. 
At  the  same  lime,  however,  all  those  precautious  must  be  can— 
fully  observed  which  have  been  filready  recommended  in  Ibc 
treatment  of  aeute  ami  subacute  inflammatory  and  irritntivc 
conUitiona  of  the  respiratory  organs  and  esjieciatly  of  the  lunge, 
in  owier  that  they  may  not  he  aggravated  or  the  danger  in- 
creased of  their  passing  into  chronic  forms,  and  so  leading  to 
a  habitual  disposifion.  through  the  direct  infliieuce  of  one  or 
other  of  the  various  mediciuul  Jigenls>  for  the  use  of  which  there 
i«  not  jiLThaps  nutficicnt  indiciLtion.  This  must  be  strntigly 
in^i^ted  on  in  referrnct  to  the  premnturc  application  of  astrin- 
gents,  which  are  but  too  frciuently  used  for  inhalatjonn  in  the 
entine«u9  expectation  of  cutting  short  at^'Ute  iuflammatory 
sffectionf),  Cf^iiecially  catarrhs. 

It  in  of  the  first  imi>ortance  to  diminish  the  vulnerability 
and  irritability  of  the  rcNpinitory  mucuuft  membrancn,  as  well  :ls 
to  overcome  the  riitarrlial  tendency,  either  by  the  tnerlmntcal 
iofliience  of  changes  of  air  prei^snrc  or  by  the  chemical  in- 
flaenve  of  tuedicical  agouts.    if  tiypenciuic  conditions  prevail. 
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togptUer  wilh  irritabilily  of  tlie  mncoiiii  iiK>rnbrnne  and  tenflencv 
tn  catarrhs,  inliulatious  of  cold  air,  fuJmiDi»tered  as  loug  and  aa 
freqnentljf  as  jioMiblc,  must  be  tried,  to  rwiuce  the  initabilitj^ 
and  sensitiveness  of  the  mucons  tncmbrane  and  cxcrciee  an 
BD(iliyiwT!Rnii<'  and  antiontiirrhal  influence. 

Where,  however,  as  oec-ura  etill  more  frequentlv,  the 
respiratory  mucoQs  membriuie,  as  far  an  it  jh  visible,  exhibits  a 
[lalc  and  aiittinit-  iijjpwuiintv,  and  theU^ndency  to  inlinmmatory 
atfectinn»  is  connected  witli  its  iiniierfect  nutrition,  we  would 
recommenil,  of  course  together  with  appro|iriate  geneml  and 
dietetic  meaHiirrB.  in  the  first  instance  Inhalationfl  nf  Kmn  water, 
veak  solutions  of  Kmn  salt  and  common  !>alt,  to  which  small 
dotes  of  taunin  and  alum  may  be  added  later  on,  if  the  iabula- 
tions  set  up  no  reaction.  The  inhalationa  themselves  ehould 
be  administered  2  to  3  times,  at  most  4  times  a  day,  in  sittings 
of  10  to  15  minutes  at  a  time;  by  degrees  the  aKtringeots 
may  be  raised  to  perhaps  2  or  5  per  cent.,  and  these  stronger 
solutions  miiy  be  continued,  while  the  common  »alt  ones  may 
be  somewhat  dimiiiishwi,  but  not  kid  aiiide  altogether.  If 
tlicrc  is  a  tendency  to  hzBmorrhage  from  the  re»pirat-ory  mucous 
membiaues,  strong  eolutions  of  tunnin  and  alum  mu£t  be  used 
and  administered  without  common  salt  for  3  to  4  or  6  week« 
togplher.  In  such  rases,  esjiecially  in  amomia  of  the  respiratory 
mncniis  membranes  and  gonenil  inanition,  preparations  of  iron 
are  indicated  and  are  even  preferable  tn  the  two  other  agents. 
Chloride  of  iron  or  tinct.  ferr.  pomnt.  may  be  used  id  snch  cases, 
and  inhaled  according  ffl  the  urgency  of  the  case  either  together 
with  or  after  tb«  intniductory  method  givtm  nbov-c.  Id  aniumic 
condition*,  especially  at  a  later  stage,  when  the  irritability  and 
vulnerability  of  the  miieoue  membrane  have  been  reduced,  long- 
continued  inhalations  of  tinet-  ferr.  pomat.  or  w^ak  ^jlutious  of 
chloride  of  iron,  subject  to  Uio  general  and  dirftetie  treatment, 
areadi'iuibte.  If  coitMiderabledisturk-inees  have  been  already  set 
up  in  the  respiratory  tract  and  in  the  lungs,  and  if  danger  is  at 
band  that  the  |jriK*e¥»,  ouc»;  begun,  nmy  extend  and  lead  to 
further  and  yet  further  destruction  of  the  pulmonary  tieaiie 
and  general  infection,  tlien  the  object  miut  be  to  try  with  all 
the  nioiina  at  our  command  to  arrest  these  procesjea  and  ward 
off  tliB  development  of  graver  pathological  forma  as  mi 
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possible,  if  ther  cannot  be  altogether  cnred.  Allhough  the 
greatest  iDt«ree«t  attaches  to  keeping;  the  several  proc«s«4:-^  in  the 
develo|iiiieQt  uf  phth  \»i»  as  loug  aa  (m^ible  in  certaiu  etu^s  and 
io  rtitflrdiuff  further  deatrutitivc  processes,  if  recovery  i*  lio|jc'- 
leMi  jet  all  the  more  care  must  be  taken  that  tb«  phthisical 
patient  should  not  bocoine  tuberuulous. 

Far  »«  at>  vet  uro  from  (fvon  H.p|[)rosim&t<!ly  meeting  these 
deua.nd»,  we  must,  to  far  ok  out  insight  into  these  diseases  and 
the  remedies  at  our  rommand  extends,  grafip  them  in  their 
whole  extent  on  the  haNis  of  ncientitic  investigation,  and  couduct 
the  treatment  in  thin  sense. 

2.  The  posi^iViility  that  individiiaU  in  whom  there  WM  ao 
predisposition  or  hereditary  tendency  to  pulmooary  phthiais  or 
tubefx-'uloais  shmild  yet  acquire  it  by  miians  of  contagion  and 
Buocumb  to  it  stKnier  or  later,  had  been  re]>eate(ily  put  fnrward 
by  the  olilftr  physicians,  who  haii  op]>orlunitiesof  making  many 
ohserration^,  and  in  our  days  the  possibility  of  a  direct  com- 
munication of  tuberculosis  by  inhalations  of  pulverised  iiputa 
and  their  extraordinary  infections  properties  have  beeu  esperi- 
meoijUly  aeeertaiiied. 

Thi«  being  the  case,  the  duty  of  the  physician  i«  to  wflrdoff 

in  eveiT  way  the  well-known  injurious  influences  by  n*hich  this 

formidable  disease  is  oa)iable  of  ditTu^ing  itself  wider  and  wider. 

The  oUlerpliy^^iciaiif,  who  bad  large  upiiortunities  of  obsT^rvutioii, 

have  repeatedly  maiutiuiifil,  a»  Tappfiiier  has  done  iiecenlly, 

that  quite  hfalthy  girlti  iK-louging  to  healthy  families  by  long 

idancf  njxm   ])hthitiinii  piitiunts   havu  themsflvL*s   bcromn 

tbisicai  and  died  vtiry  siH-n,  and  they  have  thence  deflmrd 

tke  theory  that  the  contagious  infection  of  phthisis  was  itos*ible. 

I  myself  have  made  a  number  of  ri^'markable  obt>c!rvatiou><  on 

llut  tmbject,  and  liave  r^t-'eived  from  jibysiduria  who  pnurtised 

fiir  many  decaden  in  the  same  ueightNturho<id  communication? 

■liich  ennid  only  be  satisfiirtnrily  explained  by  tlii-  hvjiotbeaia 

of  direct  transinissioo  of  tulKTculosis  to  hi^lthy  subjects. 

Tappeiner  was  the  iirst  to  scggest  the  prolmbility  that 
lllhiais  might  be  transmitted  by  iuhalation  of  the  sputa 
flfphlhiMcal  patients,  i^cattered  in  line  particles  through  the  air 
tiT  coQghing,  and  he  made  experiments  on  dogs  with  phthi*ieat 
•puta  in  the  Pathological  Iiistititte  at  Munich,  which  fully 
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confirmed  the  accuracjr  of  his  theory.  Compunitiveljr  small 
<|Uflntities  nf  phthiHiLiil  Hputa  MilTicecl  to  pnxlnce  phthisis  aiid 
tuberculosjfl  in  various  forms  in  perfectly  heakhy  doga.  Tapptri- 
ner'i  experiments  iT«re  frequently  repeated  in  the  Munich 
Pnthological  InstitiitG,  with  th«  same  result,  and  the  delettriouB 
nature  of  th«  sputa  was  fully  provml-  We  may  anfely  asxiirae 
tliat  the  same  Hpiita  which,  inhaled  in  a  pulverised  pondition, 
are  capable  of  generaling  tuherr«U»i)!i  in  the  lungs  of  dugg,  so 
little  disposed  to  tuberculosis,  wUl  buve  iht^  effect  of  jiroducing 
this  diaenae  in  the  inconipnrably  more  tiensitive  huinso  lung*. 
ThiT«  irtiilito  no  iluubt  that  hy  thr  (^levuted  rucpiratorv  iiressur* 
of  coughing  the  tuberculous  sputa  arc  (mlvirriiKKl  in  the  HAme 
manner  at  by  the  comprosscd  air  of  a  Bergeon's  hydrocunion, 
and  the  diffGrencL-  only  lies  tuinporarily  in  the  timall  quantity 
whiph  is  reduced  to  [Jiilverisation  by  each  fit  of  coughing,  but 
which  in  more  than  Wlanced  by  the  frequency  of  the  pnroxygms 
and  the  duration  of  the  malady. 

In  (ace  of  tbcHL-  facts  the  practicJil  physician  must  put  the 
question  seriously  to  himself  whether  there  luru  no  means  of 
jtreventing  thi*  transraiieaion  of  tuberculosis  to  healthy  person? 
by  the  respiratory  mr,uud  prophylat-ticaliy  resisting  thisdieeaM; 
as  much  as  ]>oRsible.  I  have  myself  been  making  experim<*nts 
(luring  the  lost  two  years  for  the  sobition  of  this  question,  and 
intend  to  carry  them  out  eyf^teuiatically  wherever  f  lien-  in  reason 
to  fear  a  direct  trati amission  of  such  substances  through 
inspiration. 

There  are  several  iDc-thods  at  our  command  by  which  we 
may  effect  »n  elimination  of  the  eputA  itcaltercd  through  the 
air  by  coughing,  in  the  sick  room  and  in  the  vicinity  of  phthi- 
sical patients  genera.lly — first,  by  [lassing  a  free  current  of  air 
through  the  rooms  inhabited  by  such  [mtienta,  by  ihorougli 
venlilatioQ  and  general  clciinliiR-ss ;  secondly,  by  direct  dislnfec- 
liun  of  the  air  in  the  vicinity  of  the  {latients  ;  nnil  thirdly,  by 
nttemjitjug  by  inhalations  of  dieinfectout  and  antiputrefactive 
agents,  to  which  we  shall  retiun  lut«r  on,  to  render  the  infective 
Hubstances  in  the  bronchi  and  the  cavities  of  the  ixitient  him- 
self more  or  leas  innocuous.  We  have  learned  pracLically  by 
the  application  of  Lister's  lipniy  in  o|jenitionB  liow  completely 
the  air  can  be  cleared  of  tlic  bucteriu  ur  septic  germs  contained 
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hi  it,  and  I  woald  suggest  th&t  the  same  method  abuuld  be 
tdoptad — the  diffusion  of  the  spray  of  carbolic,  salivylic,  or 
hrmicic  acid  iu  the  irrnnwliate  neighbourhood  of  the  patient  and 
lu  the  ai«k  room  generally— for  tliP  piirpos**  of  precipitating  from 
the  air  and  destroying  the  sputa  earned  out  hy  the  expiratory 
oimot  and  scnttered  by  the  cuiigh.  When  attending  jki- 
tasaia  m  advanced  stages  of  phthisU,  1  have  a  3  to  2  ^lt  cent. 
Mjution  of  cnrbolii:  ur  a  4  per  cent,  solution  of  boracic  aciil 
ftalrtri*v4  by  meuiw  of  a  good  ii)hulatiou-ap]*araLuit  every 
boar  for  a  quarter  of  an  hoar  or  longer,  close  to  the  ^ick  bed  or 
Even  in  the  immediuia  vicinity  of  the  patient,  and  administer 
the  fame  eululiuu  tu  ihe  [Htient  himself  in  iutiulutiuus  fuur  to 
lix  limes  a  day.  But  even  in  the  early  and  the  middle  Ktageii 
of  pbthifiis.  whcu  the  {wtienta  ai'c  still  able  to  move  ahont,  1 
administer  di.Mnfecting  suhitions  «--ven\l  tinii-K  a  day,  especially 
vben  there  is  profuse  cxpccionitiim,  partly  to  destroy  the  dele- 
Ceriotts  influence  uf  the  putrid  and  putrefying  sveretionn  of  the 
fanacbi  and  cavitieu  njKiti  the  respiratory  mucous  membrane 
vtd  the  lungH  {v,  p.  33:2),  {lartly  ia  reduce  their  infective 
profierty  ns  mouh  as  possible  before  their  eventiuil  #uK]>en- 
■ion  in  the  air,  and  to  protect  other  persons  from  infeotion.  For 
the  aune  reaMm  I  niuhe  such  patients  wear  medicated  respinitorB 
with  strong  disinfeclajita  iu  the  receiver,  for  their  own  benefit 
u»d  for  thi-  protection  of  uther  people.      I  alxo  recommend  the 

iaale  and  female  attendants,  at  times  when  no  thorough  vebr 
iblalioB  and  disinfection  of  the  uir  of  the  room  by  carbolic 
■pray  can  be  curried  on,  uud  when  the  imticnt  ha^  kid  aside 
hia nni|»inlor,  to  wtnr  in  the  nuiie  Feldbausch's  mnall  inhniatinn 
labu,  which  are  impregnated  with  carbolic  acid. 
I  wril  know  the  dithcullies  that  Htjind  in  the  way  of  such 
m  pft)|>hyluitu*  treatment,  ub  well  ns  the  objections  thai  will 
always  be  raised  against  it.  But  niici-K&ity  compels  us,  in 
4tMiliftg  with  a  disease  hitherto  fo  inacce-Hible  to  prophylactic 
•r  tbentp^rulte  treatm4>nt,  to  adopt  extraordinary  mea^iire^  and 
caTTT  iheni  out  wi»h  determination. 

W«  now  tnm  to  the  treatment  nf  the  alfeetioue  tfaomwives 
art*  aoooiated  with  pulmonary  eoneimiption,  those  with 
jl  begins,  and  iihirh  in  thrir  furtlivr  development  lead  to 
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actual  phthisis,  tilt,  afUr  a  more  or  les?  ohronte  ooiirie,  thi 
wliol«  prneetn  tenninaLeii  with  the  appearance  of  nctiiiil  tuber 

CtlltMlS. 


{h)  Aruif  and  S*iAtaitt  CatirrrAt. 


rjf  OT 


Frequent,  KeWom  acute,  generally  subacute  catarrhs  of 
larynXt  tnwliea,  nnd  bronchi  generally  leaid  up  to  the  jKtl  liulogim 
Ijrocessea  which  at^erwards  develope.  both  in  yuuiig  peci]»!(?  anc 
in  tho'*f  of  more  adviinceci  yearn,  and  are  charaeteriecd  not  onlj 
by  their  recnrrence,  but  by  an  abnormal  irritability  of  tin 
mucous  membrane  and  by  the  resistance  which  they  offer  t< 
treatment.  After  rejwated  relapses  with  vymptoniK  ronetautlf 
increasing  in  severity,  they  [«t»3  aftt^r  a  longer  or  shnrler  tim* 
into  the  chronic  form. 

In  consequence  of  the  great  fiensirivenese  and  viduerubilit] 
of  the  mucous  memhranos  they  require  to  be  dealt  with  mos( 
cautiously;  if  local  treatment  ia  attempted,  all  irritant  actioi 
must  he  pxchnled,  as  the  very  lirst  emiilitinn.     If  these  catarrhi 
an?  attended  with  hypera'mia,  the  most  suitable  treatment  ii 
the  mechanicat  mntho<l  in  the  pneumatic  cabiael,  while  trans' 
portable  apparatus,  the  application  of  whicli  always  excites  dis- 
tinct symptoms  of  irritation,  arc  counter-indicated  (v.  Part  II.] 
When  it  is  not  potMible  for  the  |mtinnt  to  be  kept  in   th< 
pneumatic  chamber,  inhalati>>nj  of  cold  air  must  be  employed, 
and  continued  til]  the  intlainnmtory  symptomti  subside.  When, 
on   the  other   hand,  the  uiia^iuic  conditions  prevail,  and   cold 
therefore  cannot  be  well  borne,  iiihatationK  of  warm,  emollient 
va{M}ur8  shoulfl  K^  atlministered  several  times  in  the  day  for  ten 
to  fifteen  minuteti  at  a  time;  alt^o  inhalations  of  the  tipray  of 
distilled  water,  with  the  addition  of  2  perceuL  and  8ub.Hcquently 
.')  per  cent,  of  glycerine,  weak  infusions  of  rad.  altlui'iu  or  thin 
emulsions  of  gum  anibic  or  aweet  almond  oil,  alwoy*  excrcific  a 
moBt    fftvonmhle    influence ;     the    internal    administration   of 
narcotic*!  at  the  name  time  muttt  not  be  neglected.     At  a  Inter 
stage,  wheu  the  tir«t  acute  inflammatory  symptoms  have  sub- 
flided,  or  the  catarrh  distinctly  takes  a  more  subacute  course, 
inhalations  of  Ems  water  or  solutions  of  common  salt  are  well 
borne  and  FrR<|ueDtly  lead  to  a  rapid  subsidence  of  the  still  peis 
ftiBting  tiymptomu. 
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As  ve  refrain  from  tho  application  of  tbe  transportable 
•ppirntuB,  M  also  must  we  carefully  abi^tnin  from  emplo_vinj[ 
netringpnts,  which  iirw  not  tolemtftl  even  in  <lihitfi  soUitiims  or 
in  the  later  sUiges  of  the  malady,  and  generally  only  prodnce  an 
eauoerbatioQ  of  the  nymptomB  or  complete  return  of  the  whole 
complex  group  of  symptoms. 

(f)  Aptj:  Cafafria. 

The  Lrenlment  r^-commcncltrl  for  thpse  (.-atarrhs  i^  also 
applicable  to  the  catarrhal  hrmichitisof  the  apices  of  the  lungs, 
the  so-called  apex  catarrhs,  if  they  nm  an  acute  or  subacute 
course,  only  that  the  care  bestowed  on  tbetn  must  be  even 
greater,  owing  to  their  very  serioun  natiu-e. 

A«  these  catarrhs  very  seldom  come  under  treatment  in  the 
•cute  or  Biilwicutft  form,  and  as  they  havea  marked  tendency  to 
pam  rapidly  into  the  chronic  form,  or  to  deuelope  with  the 
sjrmp'omA  of  this  form,  therefore  the  employment  of  the 
transportable  apiiaratiis,  eapecially  for  inhaltttion^of  comprKiMcd 
air  or  alternate  inspirations  of  compressed  and  e^tpirations  into 
rarctied  nir,  must  form  a  part  of  the  treii.tmf?iit.  This  is  the 
more  necessary  because  the  limitation  of  the  *pace  within 
which  thene  catarrhs  occur  neo*Bsitates  a  mechanicjil  dilatati'>n 
iif  the  space  in  order  to  arrest  the  rapid  development  of  ia6:un- 
malory  procenses  and  infiltrations.  If  it  id  possible  to  keep  thu 
jAtient  in  the  imcnmatic  chamtier,  it  may,  with  due  regard  to 
the  inflannnatory  syrnptomB  and  tlif  irritability  of  the  limn- 
cliioles,  be  preferable  to  the  employment  of  the  ]»ortabIe 
apparatus.  In  combination  with  t\»»  ntechanical  treatment 
inhalations  of  cold  air  with  retention  of  the  breath,  or,  whei-e 
there  is  scanty  and  difficult  exiwciomtitin  of  viscid,  vitreous, 
purulent  mucua  or  obstinate  dry  ccnigh,  inhalations  of  Emu 
water  or  solutions  of  carbnnntc  of  soda,  will  have  the  effect  of 
promoting  es|Kx-l oration  and  nlh-viating irritation,  while  in  cnKefl 
already  running  a  chronic  course  with  increased  expectoration 
of  viscid,  niuco-puruk-nt  secretion,  inhalations  of  ok-urn  pin, 
(ilv.,  oleum  pin.  pumit.,  tojfether  with  ^-aiw^ure  of  decoct, 
althmeor  weak  aromaiic  infusion^:,  are  indicated  by  their  aetioii 
a±f  altenitives  and  their  iiifluente  in  diminishing  ])rofnt:e  ex- 
peotonitioD. 


Ul  ItESnUAlORY  TnEHATEVrTCS. 

In  BQcb  ca8«8  also  the  apiilicntion  of  nstringeiitfi  moat  be 
extrpmely  !imiti;<i.  In  chronic  caew  with  prufuse  tiecreLiiiti 
weak  sohilidiiB  of  olum  or  tannin  may  prove  sen-iwfiible  with 
the  addition  of  coiumon  saU. 

It  is  needless  to  say  that  bc-tiidos  tlie  local  catnrrhal  pro- 
censes  the  f«\'pr  and  gi-nenil  symptoms  niuiiL  be  aitwidcd  to, 
and  will  demand  ciireful  treatment. 


If,  after  lliese  Bymj^oma  have  coDtimied  a  longer  or  shorter 
liine,  the  uatarrb  should  cease  to  b«  localised,  become  widely 
difTused,  and  lake  the  form  of  a  chronic  bronchial  catarrh, 
fri^fiucntly  im!ilt«ndHl  with  fever  if  there  is  no  intereurrout 
ariH«  exacerbation,  while  the  |ierihronchiHl  or  jiulmouary  tissue 
itself  does  Dot  yet  participate  in  the  inflammatory  proceiismstfae 
applicatiouofliK-al  agents  and  pneninnlic  treatment  are  indicated. 

The  pymploma  which  attend  the  course  of  these  catarrhs 
are  quite  identicol  with  those  of  ordinary  catarrh,  and  generally 
involve  the  same  indicationn ;  only  we  niii?t  always  keep  in  view 
that  the  seat  of  these  catarrhtj,  even  wh&u  they  run  a  feverless 
and  torpid  course,  is  always  exceedinjily  vulnerable,  and  acute 
hyporwmin,  with  senius  and  cellular  inBltration,  are  provoked 
by  slight  irritation.  Therefore  though  the  same  general 
principles  hold  ^ykhj  as  in  the  treatment  of  ordinary  bronchial 
catarrh  (v.  supra),  yet  Ihoee  reuiedje*' only  must  be  employed 
which  will  excite  no  syinpt>juia  of  irritation  in  the  mucous 
membrane,  and  whioh,  on  the  one  hand,  in  caws  free  from 
fever  with  imxlemtc  cough  and  slight  or  no  es|*ctoration,  ex- 
cite a  moderate  secretion  and  relieve  or  entirely  remove  the 
caugh»  and  on  the  other  hand  limit  a  too  copious  secretion 
and  reduce  more  or  le»s  the  swelling  of  the  mnconti  memhrane 
thickened  by  venous  hypenemia  and  stasiN  as  well  as  hy  serous 
and  cellular  inhltnition.  In  the  first  caae  weuk  solutions  of 
common  fait  are  mwt  advisable,  then  solutions  of  Nil  ammoniac 
and  earbooate  of  soda,  to  which,  if  doccahu-v,  oarcotic  prepara- 
tiona,  such  na  aq.  amygd.  amar.  or  a<).  laurocer^  opium  or  mor- 
phine,may  be  added,  es]M>eiaI1v  where  there  is  violent  irritative 
and  apasraodic  cough.     I  have  also  repeatedly  had  occasion  to 
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obwrvo  fe^-ourjible  resuHs  from  extr.  hyo«cyftin.,  cxtr.  bella- 
doDnie,  and  more  especially  extr.  conii  macul. 

A»  reg»rd>*  the  seciind  class  of  indicstionK,  we  would  reooin- 
lueud,  according  to  the  gravity  of  the  gymptoma  and  ihe  irrita- 
bility of  tbe  mucuua  membraneit,  inliaUtions  of  oU-uiu  pin.  mIv. 
anil  inimil.,  ol.  juoip.,  ol.  salviii-,  alune  or  bt-ttfr  cdjiilHncd  with 
aqueous  vapvurs  uud  vupourisvd  uruiuutic:  iafu&ioiiH,  sLeo  of  ol. 
t<r«binth.,  more  rarely  tar  rapours  very  much  dilut«<l  with  water 
or  tbe  spray  of  rather  weak  eolutions  of  tar  water.  As  astrin- 
gents alum  and  taniun  in  not  too  eonuentmted  aolutioiiM  may 
be  lued  witb  advantage  for  iuUalatiou;  I  genenUly  combine 
them  with  common  Halt,  or,  if  there  is  any  tendency  to  de- 
com|io!iitionK,  with  tar  vntier.  In  raaeit  of  di^cJded  anfpmia,  or 
in  na&ea  of  ntpiltnry  hicmorrliiigc,  which  is  somutimee  profose 
and  frequently  the  result  of  violent  tits  of  coughing,  when  thu 

calar  walls  are    ill  nourished    and   eaisily   ruptured,  wealc 
Utious  of  liqu.  ferri  aeHquiefalor.  or  of  tinct.  ferr.  pom.  may 

adminisilered,  the  iron  in  which  may  be  Ut  some  extent 
led  and  influence  Banguitteatioo.  One  ur  other  prepara- 
tioD  of  the  other  astringents  may  aUo  be  ntted  if  there  ia  a 
»pef  ial  reason  for  it.  Hut  I  have,  as  yet,  seen  no  particular 
advantajge  fi'om  them  or  from  nitrate  of  silver,  while  their 
application  is  sometimes  attended  with  unpleasant  secondary 
Temlt«. 

Lastly,  in  tbctw  c&gei  as  well  hs  in  the  treatment  of  the 
following  grave  forms  of  disease,  the  necessary  general  internal 
and  dietetic  Ireatmeut  must  be  attended  to. 


(e)  Dftgtutmatuv  PiteunuMta. 

Those  cases  which  have  ad^'anced  to  the  state  of  a  chronic 
catarrhal  or  a  desquamative  pneumonia  with  considerable 
deposition  of  cellular  inflammatory  pruduulH,  pnrtly  within  air* 
odls,  )iart)y  in  the  pulmonary  ti»8ue  tUelf,  are  hut  tfUghtly 
amenable  to  local  trfatnient  in  the  form  oi  iohalatious  of 
chemical  or  pharmacological  agents. 

80  long  a^  the  malady  is  genernlly  attended  with  high 
fercT,  nnd  the  bronchial  mucous  uieuibraiie  itself  is  actively 
iovnlvcd  in  the  indammntion,  inhalations  must  not  be  thought 
of  in  the  6r8t  instancetCfipcciully  as  wc  can  exercise  no  ioSucncd 
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hiLve  Koiiiewhat  subsided,  and  tbe  firver  him  abated,  and  tbe 
broncbint  inuuuut*  luernbrune  uud  tbc  luQjt^  nre  better  able  to 
icar  direct  treatment,  timt  wc  may, according  to  ciremnstjincefi, 
apply  thf  direct  influpoce  of  pnciitnatic  or  chemico-pbarmaco- 
logical  agentx. 

As  i-egard*  tbe  indication  forlbe  fanner,  we  must  refer  (o 
tba  ii|i«*L-ial  cbai»ter  oa  pncruuistic  treatment,  and  van  only 
mention  in  this  i>laee  tbat  tbe  greater  jiart  of  what  can  be 
effected  here  iberapeutiwdly  i»  due  Ui  tbe  mechanical  aetioa 
of  the  tmnsportublv  pucuumtic-  upjturutas  and  of  tbe  pneumatic 
inbinet.  ModiciniU  ag^.^ntft  in  tli4.^  form  of  vapours  or  liquids 
will  have  liltio  infiueiiof  on  the  coun*  of  the  di«*aiif  and  the 
ogieal  fbanjfes  whieb  ai-e  set  up  by  it.  Here,  agatn,  it  ic 
ire  especially  the  iinplitnit loo  of  tlu*  bronchi  in  ibet^  pul- 
monary affet'tiouM  which  specially  demands  inhalatory  treatment 
and  which  we  muHt  always  endeavour  to  limit  or  remove.  The 
pnH'ttUtions  wbith  mnat  be  obnerved  in  the  treatment  of  the 
bronchitu  complicating  such  cases  of  vhronic  pneumonia  are 
the  same  as  tho*e  wbich  apply  to  tbe  treatment  of  bronchial 
catarrhs  running  a  pnrtly  subacute,  partly  chronic  course  with 
])romineQt  ercthie  eharaotcr,  only  that  there  must  bo  much 
^r<''ater  caution  and  reserve  in  the  applicntion  of  topical  agents. 

Inhalations  of  weak  solntionfl  of  alkaline  italut,  of  Ems  water, 
of  dilute  solutions  of  glycerine,  of  ethereal  oils,  together  with 
emollieut  va[Kiars,  arc  enpecinlly  called  for.  Uidy  later  nn  will 
it  be  safe  tu  attempt  to  diminish  seci'etiou  by  weak  Hilntions  of 
.alum  or  tannin  with  common  salt,  and  tboy  muKt  be  suspended 
so  soon  na  they  give  ri«c  to  symptoms  of  irritation.  Her*  as 
w.*ll  as  ID  the  eoiuso  of  desijuamative  pneumonia  itself  the 
application  of  narcotics  either  by  internal  administration  or 
in  the  fonn  of  inhalations  is  indispensably  neceswiry,  as  the 
Hccompanying  cough  constantly  exciteti  the  infJanifd  lung  and 
the  bronchial  mucous  membrane  anit  ki-fjtn  up  tlie  irritatii'e 
conditions.  Thus  I  have  frequently  found  when  the  malady 
wac  at  its  height,  with  extensive  inHammation  of  the  lungs 
and  pleuritio  |uut)s,  which  made  all  d»?ep  rtrHpiration  impossible, 
jnhalataoos  of  oldoi'ofurtn,  stopping  short  of  narcotiiti,  admiaii* 
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ttre^  spvcRil  times  in  the  day,  beneficial,  and  I  have  often 
employeA  them  witli  advaniage  even  when  the  bronchi  wer# 
a3tioil«*r:i bly  innplicated. 

Jhf-  inliUrations  which  are  clepoHited  in  the  Hir-t-eHs  and 
m  the  lung  tissue  by  theee  chroni<-  iDflRiiimations  have  been 
hitbrrto  iiiacvessible  to  local  treatment. 

Attempts  were  made  even  at  an  early  perind  (l^cnnco)to 
■a  abvoqition  of  thefie  infillmtionti  by  inhalRtioDB  of 

ine,  either  through  the  fxhiilationn  frfim  Vareeor  by  vapitrisB- 
tioB  of  iodine  and  its  solutions,  lincture  of  iodine,  iodic  ether,  or 
by  imoking  iodi»ed  cignrs  or  by  the  s[>ray  of  solntions  of  iodide 
of  pocasftiuin  nnd  ttolutionB  of  iiniiiie  in  iodide  uf  potaisffiiiui. 
Bat  oft«n  OS  these  jireitaratioim  huve  bet;n  fxpuriiuentcd  nith, 
Utey  have  hitherto  yielded  only  negative  result*,  which  for  the 
|«iewnt  diM-oiimge  further  Atteinpi^  in  this  direetion. 

Kecently  inhalations  of  nitrogen  according  to  Treutler's 
process  have  been  administered  to  reinedy  these  [lalholu^ieal 
diBiigc*,  and,  »o  &r  as  we  can  jud^^e  fi-om  the  ubservatioiu  laid 
as,  valuable  results  have  lieeu  obtained  from  tiiem. 
loic  in6lLration«  of  the  apices  of  the  Inngi^of  greater  or 
extant  and  intt- u«itv\  disapiteured  gradually  and  even  in  a 
Aort  time.  The  didnesti  diminiiihed  during  inhalation  at  tint 
with  reganl  ia  it«  extent,  and  iu  several  L'ases  an  encn»chment 
of  the  briiiudartes  of  the  finniid  hin^  Ti»ime  nver  th^  limits  of  the 
of  diilness  could  be  distinctly  traced  ;  thus  the  dulne^s 
t3arrowed  on  all  nides  (  Kohlschiitter).  This  was  not,  Itow- 
•ver,  merely  an  extenftion  of  the  henlthy  portioDti  of  the  lung 
rareriuf;  the  dnlneso  by  ^icurKlUt<  eiupUy^eiua,  for  a  diminution 
«f  Ukc  intensity  of  the  dtilnesti  was  at  the  same  time  apparent  { 
wveial  LimeH  evi<a  the  tymitaniiie  claug  of  the  perruiwion  note, 
pecnhar  to  inliltratumH  of  the  lung  tisMie  in  |truccsH  of  ab«nr]i- 
tion,  waM  fuund.  At  the  uuue  time,  in  thotie  cases  in  which 
itkBR  had  been  absence  of  re^jjinitory  Hiund  over  the  infiltniied 
i^tM,  iu  return  oould  be  detected  siinultaneouBly  with  the 
rleaiing  uf  the  iiercusaion  note.  Thix  altermlion  in  the  physical 
■pu  at  ihti  afiiOM  of  the  luugri  cuuld  uuly  occur  through  the 
aetttd  disappennuiM  of  the  iutill  rations  either  by  way  of 
tatpti<n  or  of  evueuatiou  by  the  Bpntn. 

In  either  (sim-  a  Mftemug  and  liquefaction  of  the  infiltmttunt' 
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v&A  necesatry,  and  titis  actually  took  place  and  wan  evidentlj 
frillow»>d  bv  a  removal  of  the  8>>ft«ned  musses  by  cooghing  as 
well  Hs  by  absorption.  As  flie  area  of  dalnesM  decreased  crepit- 
aDl  rales  took  its  place,  or  if  they  were  previously  present  in- 
'Croaeed  itiat«rinUy,  llic  paliontK,  who  before  bod  but  Utile 
cough  aiul  eijitfctoralioii  or  uoiie,  began  iiiinultaneously  with 
the  uotHbli-  decrease  of  the  inlittration  to  cutuplaiu  of  both,a»d 
Kxiieclcimtcd  grt-nt  quautities  fill  the  iofiltration  and  dulueM^ 
had  dimpiKranxl. 

ni«sc  prof(.'6»e$  were  always  accompatiied  with  more  or  less 
fever,  whieh  must  be  regarded  as  the  fever  of  aht^trption,  and 
the  teui[K>r;iture  ruse  on  the  nveni^>  tu  3^*  and  !iotiietime«  to 
A\f  C.  Each  iulialatioii  was  geaemlly  followed  by  an  elevaticm 
of  teiDlJerature  of  brief  diiralioii,  which  I  he  ut-xt  day  gave  place 
to  the  ordinary  temperature,  while  lower  and  lowrr  tfmiifra- 
tmes  were  observed  during  the  subeeqUL-ut  pt:riod  of  the  inhala- 
tions as  compared  with  the  commencement,  till  tit  laxt  as  the 
inhalations  were  eontiuued  the  temperature  remained  ujtogetbcr 
unaSected. 

Night  Nweats  geuenJly  accouipaniwl  the  fever,  ofleu  of  great 
int«nsity,  which  sliai-pti  with  the  election  of  temperature  the 
ptMSuHnrity  of  gradually  dimininhing  in  intenmty  in  the  course 
of  the  trexitment  by  continuous  inhalations.  With  many 
patiente,  however,  (he  fever  which  had  been  t-xeited  by  I  he  first 
inliidation  persi«t<>d  longer  an<l  assumed  a  cootinaed  form ;  nt 
first  modnmtp,  it  r<i*e  slowly,  ami  after  the  inhalations  were 
susp»*ii<lpd  it  gmdnally  assume*!  the  type  of  h  febris  eontiuua 
reruiltens  dtrscendens,  while  the  general  eonilitioo  of  the  patient 
presented  the  asi)ect  of  a  slight  gastric  fever.  On  exatniuation 
of  the  patient  during  or  after  this  time  Kol)l»i-hijtter  found 
that  the  infiltration  had  entirely  disappeared,  aud  thu  lungs  of 
two  Bueh  patients  have  remained  for  now  more  than  half  a  year 
completely  normal. 

In  other  cjises,  however-  -and  those  are  the  cases  wfaicli, 
aecordingto  Kohliichiitter,  limit  the  value  of  nitrogen  inhalations 
for  the  eure  of  phthisis — the  fever  persisted  even  after  the  sus- 
pension of  the  inhiilat  iouB  and  passed  directly  into  the  well-known 
hectic  fever  of  phthisis,  with  all  the  hectic  symptoms,  with 
evidently  rapid  lirjuefaction  of  the  exodntton,  uIceratioQ  and 
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fitrmnlioa  of  cavities,  wide-spreading  infection  andgenertJ  tnbor- 
nlisation.  Kven  tliough  we  hnve  no  decisive  proof  that  tlie 
nitrogen  inIial3(ifnisNt«rted  theliquefiictionaiid  rlitf  ulliniHledt-- 
velni>irent  of  phthisical  and  tuberculous  proct'sstfa,  yt-l  the  steHtiy 
rise  of  temperature,  the  infallible  »ignof  abnoTidion  fevvr,  poinla 
to  this  conclunon.  So  Ttt\nii  a  iiijiicWtiuii  nf  the  infiltriitioii 
necessarily  leads  to  the  mijid  t'oniMti'm  of  t^vitieii,  thn  ror/ 
'•ame  procew  rs  i»  net  np  in  the  la«t  stage  of  chronic  and  at  the 
outset  of  acute  phlliidii.  KoLlsi'hultL>r  observed,  howevtr,  tliat 
this  fofteniog  nod  liqitefiictiuQ  uf  thu  iaiiltmtiou,  even  whea  it 
led  to  the  rapid  forruatiou  of  cavities,  was  not  necensarity 
followed  bv  lifctic.  In  tvro  fuses  thi'  prtxTss  ran  its  course 
without  il,  aud  ht-  nucccv^dcd  by  snitabl(*  trpatment  and  removal 
to  a  winter  heallh-rosort  in  waniing  off  fresh  ulceration  and  in 
procuring  for  a  corfain  time  ;it  least  a  iflative  amount  of  heiilth 
and  eapnbility  of  exertion  for  the  patients. 

Laetly,  Kohleehiitter  was  able  to  recognise,  togetJier  with 
the  reductiou  of  t.lu>  dulne<s,  the  disappearaiK-e  of  the  infiilra- 
lioD  at  the  apiueH  of  the  lungs  and  tlie  improvftneiit  of  the 
generwl  Kymirt^nn,  an  increase  of  the  volume  of  the  lungs  and 
of  tlieir  vitAl  capacitjr,  and  an  exfian^ion  i>f  the  walla  of  the 
cheet. 

Koblschiitter  put«  forward  two  hypotheses  to  explain  the 
tnwle  of  action  of  nilrogi>n  itihalations  by  meanK  of  Treutler's 
apparatus. 

1.  He  layo  emphn^i?  on  the  necessity  of  mnking  forced  in- 
apinlionii  with  this  apparatins,  to  whieh  [Kitientit  are  eompelled 
partly  by  the  vnnoiiit  tiihukr  cnmbiiiationa  and  oiovement'S  of 
the  cylinder,  partly  by  the  sraall  amount  of  oxygen  contained 
in  the  inspirt^d  air.  He  ihinkri  it  (^iiite  jwnsible  that  by  riie»n» 
of  ibc  combinatiou  of  energetic  and  uucon«<-iouBly  excited  deeper 
iDfpimlion^  dilatation  of  previously  «>ll>LpEe(l  pulmonary  air 
c?ll«  partly  filled  with  puiidntion  may  be  brought  about,  and 
ibtw  the  absorption  lif  the  intiltration  maybe  initiated.  The 
«x|Min8)on  of  the  lungs  which  has  been  oI>w?rved  may  also  h« 
taken  as  an  evidence  of  this  prneess.  In  thie  tase  the  a«tiaa 
would  lje  purely  mechanical,  nnd  would  dorresporid  to  the  octiOD 
of  the  transportable  pneumatic  apparatus  and  the  inspirations 
of  rarefied  air. 
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2.  There  is  aUo  a  possibility  that  the  atteratioD  in  the 

constituent  jjnrts  of  the  air,  which  niUdt  lead  to  a  liighly 
niiru^eDisiNj  ritsidiial  uir  plavinj;  ubum  tlie  exudation  and  its 
cflU  liuriug  the  inlialalious  ajid  even  for  »ome  time  afti-r,  may 
bring  altcrtil  comlitions  nf  oxinteiict  to  tlic  cellular  eleineniti  of 
exudation,  and  possibly  iironmte  their  fatty  degeneration 
id  Jiquefactioii,  and  thua  lead  to  abeorjition.  He  also  cn)lii 
attention  to  the  possibility  thiic  tbe  diflfu»on  process^?  in  the 
air  of  the  lung);  m«y  be  diffc-r^^nf  when  nn  Atmosphere  of  so 
dilferont  a  nature  peik'trale^  into  them;  but  whether  uitroffen 
as  swell  pUys  a  |xirt  in  ibis,  or  whether  it  only  aciB  as  an 
iunocuuus  agent  for  nirefyiug  the  atmospheric  air,  which  might 
be  replaced  by  other  substances  (hydrogen),  i:<  a  quesiiuu  which 
iremaiDs  unanswered  for  the  present.  ^ 

The  inhalations  of  nitrogen  were  administered  Jo  th5^ 
following  manner: — The  patients  inhaled  daily  an  average  of 
about  120  litres  from  the  apparntna— that  in,  B  eylioders  con- 
taining 20  Htre»  each,  treneral  ly  nhont  90  per  cent .  of 
nitrogen  wa^  added  to  tbe  air  in  them,  to  that  about  11  jier 
cent,  of  the  oxygen  of  the  atmu«(phere  was  replaced  by  nitrogen. 
From  time  to  lime  the  quantity  was  increjtsed  or  diniini^ihed  : 
ait  a  rule  almost  all  patients  tolerated  an  addition  of  nitrogen 
Dp  to  96  per  cent,  of  the  inspimtory  air;  not,  however,  without 
the  invariable  occurrence  of  dyspmea,  which  wh*  at  first  an 
indication  to  Kohl^ch litter  t-o  siisp<^nd  the  addition  of  nitn>gen, 
but  afterwardB,  when  he  came  to  understand  the  action  of  this 
mixture  of  gases  hetter,  he  wag  able  to  accommodate  the  done 
to  tbe  objeet  in  view. 

A*  to  the  duration  of  tlie  exjierimpnts,  Kohlschtitter,  to  far 
l^as  he  has  hitherto  been  able  to  observe  the  results  of  liis 
Faltempt^,  doex  not  prolong  bin  inhalation'*  beyond  abont  four 
weeks  at  daily  sittings  of  about  half  an  hour  each,  resuming 
them,  if  necessary,  after  a  pause  of  six  weeks.  The  absori»tion 
of  the  infilimtioo,  which  proL'twds  very  rapidly  at  first,  declines 
gradually  during  the  continuous  administration  of  the  inhala- 
tions, and  m»t  unfrequeiitly  a  ren<lunm  remains  behind,  which 
may  long  resist  every  modification  of  the  dose.  Bnt  when  tbe 
i'. halations  were  again  resumed  after  a  aomewliat  long  inten-al, 
ihey  a^iaiu  showed  the  same  energetic  action,  and  tbe  readue 
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i_of  the  dulneiH  cnald  t'hen  be  made  to  di«H)|>ear  more  com|iletely, 
rapidly,  and  more  suxelj. 
It  IB  difficult  88  yet  to  express  a  decided  opinion  on  the 
ioflutnice  of  mtn>gen  inbalaUoos  oii  chronic  jmlmouary  iufil- 
tratioD8,  as  we  have  not  nearly  euffirieut  obt<erviition8  on  the 
snbject  to  exclude  complwtely  all  tin.-  oasimlties  vrliicli  always 
occur  in  the  treatment  of  pathologiwit  processes  nimiing  so 
varied  a  course,  nnd  to  be  able  to  separate  the  inflaence  of  the 
Tarious  other  agentu  which  come  into  operation.  Foe  the 
prpitent  it  behoveti  us  to  ^ive  a  fair  trial  to  uitnigeii  iiihalationii 
in  the  treatment  of  chronic  pneumonia  and  itit  prodncts, 
wltererer  thin  is  poswblc.  especially  as  wi-  have  hitherto  been 
able  to  exercise  vcn,'  alight  influence  over  these  processes  hy 
general  dietetic  or  by  local  treiitment,  or  by  climatic  cures, 
while,  on  the  other  hand,  the  value  of  the^e  inhalntioni*  hut 
been  repeatedly  asserted  by  various  authorities,  such  as 
Tn?utler,  Steinbruck,  KohlsehiJLtor,  and  others. 


(_/)  Periitvnchitft  and  SrotwAa-^nfvniiirtia, 

As  in  chronic  pneumnnta,  so  in  the  chronic  itif!ammation 
of  the  peribronchial  anM)hir  tissue  and  the  intiltrations  and 
de^nenitions  connected  with  it,  but  little  resnlt  must  be 
Itioked  for  froiu  iulmlaliou^  of  f.hamiacglogical  a^ent»  in  tht; 
form  of  vapour  or  sdution.  We  may,  if  we  please,  as  wa«  for- 
Bierly  done  in  c^Aea  of  chronic  pneumonia,  ))reacribe  inhaintionn 
of  iodine  and  its  prepaiations  with  the  view  of  inducing  absor|>- 
Iton  of  the  infiltration  ;  but  experience  so  fnr  oondemiiHall  Biich 
fruiulesf  efforts. 

Mechanical  treatment  is  the  most  hopeful  iu  these  dineBfies, 

rby  means  of  inhaJafiun    of  compressed   air,  whether   by  the 

ortabic  appiu"jtu9,  or,  better  sttU,iQ  the  pneumatic  cabinet,  so 

that  by  the  mechoniwl  influence  of  presgiire,  we  may  diminish 

the  hyperffimiii  and  in(lamm:Ltion  and  liiisten  the  absorjftion  of 

the  de|M)sited  exiidationK  (cf.  infra,  Pneumat.  Therap,) 

Efere  again  it.  is  only  the  changes  iu  the  bronchial  mueotis 
menibrane  which  are  accessible  to  treatment  by  medicated 
inbalationii,  and  their  admiuistTatiun  must  be  guidetl  by  the 
ruJes  and  precautione  already  laid  down.     The  use  of  energetic 
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and  irritating  ageatg  must  be  ari>ided  here  ae  in  other  ca.?oi  as 
long  (18  neiit*'  inflammatory  jtroceswcrf  pnn  b<>  detwte*!,  nnri  the 
vboive  of  ri'invidics  must  be  adapt«(l  to  the  indicatjons  piv^nt. 

Ia»Uv,  in  tli^ii«  vA6t*  as  in  chronic  pociiimmiaa  and  infil- 
tmliuns  uf  the  luuir  ti&<iue,  irt.-  slioutd  cou^ider  tb«  |ji'o[>riety  uf 
»itn}g(.*u  inhaliilious  iwjcordiag  to  Treutler's  method.  Kohl- 
m'hutLLT  found  in  some  cases  uf  old  jdeuritic  exudations  with 
iidhenoDS,  in  which  it  was  feared  that  a  simultaDeou^  inliltni- 
tion  of  the  ]m]-enchyma  of  the  lubg  rnl^ht  ot-eur  beiienth  these 
dp[H>!UtR,  that  they  dimiiiish«d  and  disKjijwared  under  the  use 
of  nitrogen  inhalations.  There  in  therefore  ren^in  lu  !iu[)|iuiie 
that  the  cellulnr  inliltrntionH  in  the  perihmnehial  tissue  may 
by  the  influence  of  nitrogen  inhalations  Kiiffer  a  retrogmde 
inetaiiior^ihosi^  and  be  absorbed.  It  will  indeed  always  be 
difheutl  to  brin;;  forwai-d  direct  eWdence  of  these  pi-ocewes, 
should  they  really  take  pLuce ;  etill  we  might  obtaiu  grouodi< 
for  eu]»]if>rt,ing  the  favourable  action  of  these  inhalationii  in  the 
course  of  the  bronchial  and  pulmonary  Bym]H^im8.  For  the 
rest  the  tre-atinent  uf  piTihronohitis  would  geuerully  be  ideutical 
with  that  of  chronic  pneutaonia,  willi  which  it  is  alway*  t-oiu- 
plic%te<l,  uiid  the  nitrogen  iulmliiiions  would  then  bu  able  in 
act  upon  both  proce.<i»c!it. 

What  re^uIlH  we  may  ultimately  obtain  from  Ihem  will 
foon  be  settled  by  time,  which  hjjs  already  destroyed  so  many  a 
beautiful  dream. 


(p)   firrjwAir-^iiruuioHir  Ulceration,  Triu  PhtAiri'.  ^H 

With  the  retnigrade  metamorphoses  of  the  exudations  nod 
infillrations  in  the  pprihronrhial  lissue.  in  the  air-eelU  and  in 
the  pulmpnary  jiarenchyma,  witli  their  ciiseation,  soflt-ning*  and 
decay,  actual  jibthieis  begins  with  piirtinl  defltniction  of  the 
lung  lisme  and  formation  of  cavitips. 

The  tirst  object  of  treatment  in  this  case  would  be  to  actually 
prevent  the  setting  up  of  caoeoun  changes  in  the  exndatiuns 
and  inSltratione,  and  this  was  understood  even  at  an  party 
perioJ.  We  have  already  rc[«eatpdly  allude*!  (o  the  attempts 
of  various  kinds  to  arrest  or  limit  the  destructive  prwesses  In 
the  lung  which  lend  lo  phthisis,  hitherto  without  reaulU    Among 


> 


» 


I 


thnw  aUein|ili  wb»  that  of  counterActing  the  caseoat  degenen* 
tion  and  the  deea.y  of  the  prixluctj*  of  inflominatmn  lijr  changing 
the:  iDttTpiilmnitary  jirpiuore  liy  mean»  »f  ttic  pneumatic  fip]>!i- 
rstut,  as  Well  as  by  inhiilations  of  compressed  and  more  eqje-  ^ 
dally  by  eipiratioos  into  rarefied  air,  and  tiie  TeaaonabWness  •>!  ^M 
lbi«  meUiod  will  always  dmw  atteutioo  tu  ii  again  in  suitable  ^^ 

We  leem  to  poMteti?  in  nitrngen  inhalationx,  even  though 
^e  attempt s  hitherto  nuidn  villi  iht^m  await  future  coniiiTnation, 
Ml  agent  for  biinging  the  inflaminatitry  pnxliiHs  dejKi^itefl  in 
tbe  lung  tissue  to  liquefaction  nnd  abeorptioo  without  dettruu- 
iianot  the  tissue,  and  thi«  result  vould  probably  b«  secured 
rxoept  io  a  relatively  snuUl  nuratier  of  auie«.  We  have  already  i 
pointed  out  that  nitrogi'D  inhalations  are  not  applictible  tA^| 
ibote  caies  where  !if|Uffaclion  of  thi*  infiltration  and  hoctie  ^t 
frver  have  already  set  in,  and  a  rapidly  ndvaiu-ing  dway  is 
consequently  to  be  fearetl.  With  thia  turn  of  things,  however, 
other  indicatiraifl  immediatdy  present  themselvei).  As  dcHtnic- 
liritt  of  the  tissue  ia  no  longer  to  be  avert«d,  iho  ubjccls  nf 
(mtiueut  mast  now  be  the  symptoms  attending  the  Uque- 
fiunifin,  alwoiption,  and  destruction  of  th^  inliltmted  |K>r1ian« 
of  the  lung,  so  fiu  as  then'  an>  acevssibW  to  thtt  iiiRuenee  of  our 
retnedict.  The  most  piomiueiil  of  this  im^Kjrtaut  group  of 
iympt^jcna  are — 

1.  lite  fever  whieh  is  Jesiguated  4bi>ur|itiun  fever.  Kohl> 
fldiatteT  has  observed  copstanlly  more  or  lens  high  fever  in  the 
fon«mag  aud  absorption  which  were  iuduccd  by  nitrogen 
inhalatiune,  am)  which  iu  some  cuMfS  {leraiirt^Mj  even  after  lb4 
wupension  uf  tlie  inhuhitions  and  panseil  directly  into  the 
tuniliar  fortu  of  hectic  fever.  He  attributes  it,  as  already 
m^ntion«<l.  to  the  almor^itiriu  nf  the  decomposed  and  liquefied 
iwiiir  I  uf  infiltiation,  aod  rccoinmeiHli<  phyaiciaoa  iherefbre  not 
Io  force  the  ruiv,  but  to  procceil  with  threat  cnutioD  as  regards 
the  time  and  duration  of  the  iuhtiUiK^ns,  tht-ir  repetition  and 
the  quantity  of  nitrogen.  It  cannot  be  decided  bcforehaad 
whi'lht-r  ilic  |iartitnitnr  |xitti-i>t  i»  iibia  to  tolentte  the  nl)<u>ri>liot] 
and  t'l  eliuiioate  the  alwurbed  subntanceti  williout  gmve  di&- 
lurbaiicpik  of  the  whole  orgunisni.  But  here  the  indication  be* 
toianifnst  forthe  applicitiouof  unlip^TcUr,  antifieptic. 
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disinfecting  iigents,  nnd  Kyhlschiitter  ac<xirdiugl_v  suggested 
iidministuring  iDbulu.li<>n)<  ol'  uiediciual  suWtunves  wktch  vn|n- 
tilise  readily  at  a  low  boiling  jwinr,  such  as  carbolic  acid, 
tbvnio],  oil  of  turpentine,  either  together  with  the  nitrog^en  by 
niffann  of  the  eontrivBiH-ie  to  be  desi-ribed  under  '  Pneumatitr 
A]tp»ratus  *  or  after  the  aitliiigs,  while  aqueous  Milutions  of 
medicinal  ngpnts  only  applicuble  in  the  form  (A  »^n\y,  5uch  as 
salifvlic  arid  or  hpnzoati'  of  sodn,  might  iil»r»  bi*  dirnrl  ly  applied 
by  means  of  the  spniy  producer.  Hectic  fever,  which  we  may 
to  90Tne  extent  trace  to  the  ab&orptton  of  caHcoue  and  eoftened 
masses  of  the  pulrnorarj- tissue,  also  iDclieate^,  in  iiddilion  to 
the  ordinary  iutemid  tn^itlment^stwidyupplicaliouof  aiitisppticB 
and  disinfectants,  and  I  have  fur  many  years,  by  kee^iing  jrtrictljr 
to  this  method,  obtained  fairly  encoumging  n?sults,  if  one  may 
renture  to  use  such  nn  expression  in  treating  of  thcHe  processes. 
It  ie  always  a  necesrary  condition  of  hucccsp  that  ns  large  a 
quantity  u«  j»oeribIe  of  tlie  remedicB  to  be  inhaled  either  in  tho 
form  of  fluid  <*  vapour  be  conveyed  into  the  long*,  partly  to 
eiert  an  arrestinginfluenceupon  the  prooe8«(?«of  docompoaition 
at  work  and  to  impregnate  the  aufteued  easeous  maisses  »»  much 
a$  [loseible  with  dixinfeeting  Huhatances,  but  partly  also  that 
these  disinfectants  should  V  directly  conveyed  tbenee  into  the 
blood  current  infected  by  the  absorption  of  the  di^iintegrated 
iniliiitimatory  pruducts.  I  cannot  but  conclude  that  the  anti- 
pjTotic  and  natifeptic  action  of  these  remedies  will  be  much 
more  energt-tic  when  they  arc  received  into  the  bk^id  at  the 
same  place  with  the  septic  bodifes  on  which  they  are  to  act  or 
in  their  vicinity,  and  when  they  an*  distributed  o\'er  a  smaller 
amount  of  bluL>d,  a*  that  of  the  lesser  circulation  whirh  i«  first 
infected,  than  if  tliey  only  rea(?h  the  general  mass  of  blood  fttu^ 
the  fttomach  and  the  intestine  by  tlie  [xirtal  system.  flj 

I  use  hy  preference  in  these  CAses  inhalations  of  carhoHc 
acid,  benxoftto  of  soda,  whirh  we  shall  treat  of  more  fully  when 
discilPding  tutierculosis,  oil  of  turpentine,  salicylic  ucid,  thymol  j 
and  I  administer  the  iidialations  for  weeks  and  even  months 
together  daily  with  the  usual  breaks,  two  hours  at  a  time  or 
longer.  I  nliio  make  cmaidenible  use  of  OuTsehmann''s  mask 
for  iiihnlatlonH  of  earlinlic  acid,  creowite,  thymol,  and  oil  of 
turpentine,  as  it  has  the  merit  of  allowing  of  longaod  cont" 
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inhalation  without  tiring  the  patient.  During  it  long  course  of 
carbolic  acid  the  urine  excreted  at  cliiferent  times  in  the  day 
might  to  lie  eiamined,  and  when  it  showa  a  deep  oUve-green 
oolour  the  agent  ithoiild  be  &iiH[)eiided  for  1  or  2  dayit,  and. 
another,  benzoate  of  soda  being  the  best,  substituted.  At  the 
same  time  we  must  not  be  in  too  great  a  hurry  io  leave  otF  the 
carbolic  inhnlat ioni*  at  the  firet  Rign^  of  a  (lineal oration  in  the 
nrine,  for  in  this  cnee  also,  r«  1  have  repentedly  observed,  a 
prolonged  im]iregiiation  of  the  blood  with  carbolic  acid  has  a 
fa%'ourable  effect  (of.  sapra,  Diphtheria),  I  have  never  observed 
any  injurion*  inHueuccs  or  int-oxitating  symptoms  in  conse- 
quence;. Of  course  I  need  not  say  that  neither  can  the  process 
of  ca*«ous  dt-gL-ncratiou  bo  ar^e^ted,  nw  phthisis  very  long  kept 
back  by  this  treatment ;  bnt  if  we  cain  do  anything  against,  thia 
frightful  di^eaee,  and  not  leave  the  unfortunate  plithiaical 
fiufferer  ciilirfly  to  his  fate,  this  method  is  the  most  rationaJ 
for  these  caee«^  and  I  have  hitherto  found  it  the  moet  Mr> 
viceaUe.  The  gener.il  and  internal  treatment  will  of  course 
be  directed  most  carefully  according  to  the  rules  of  Hj»ccial 
thcnqicutics. 

S.  If  in  the  further  d«vek>pment  of  the  disease  disintegra- 
tion of  tissue,  ulceration,  and  formation  of  cavities  should  occur 
to  a  great  extent,  a  series  of  symptoms  will  arise  which 
unconditionally  demand  direct  treatment.  In  the  first  place, 
we  must  not  ex]tect  to  be  able  to  heal  nirerated  surfaces 'when 
onoe  formed,  and  where  cicatrisation  of  such  losses  of  sabstauce 
haa  hitherto  occuned  we  are  as  yet  utterly  ignorant  of  the  con- 
ditions under  wliich  it  hapiiened,  nor  is  it  in  our  power  (o 
origiiiate  them.  But  we  must  always  keep  in  view  the  &ct 
that  we  have  before  ns  in  thp^e  raviliea  jiortions  of  dead  pul- 
monary tiiwue  roHting  on  fovil,  degenerating,  ult-enited  surfaces, 
with  unhealthy  secretions  and  ofTenHive  contents  in  an  ad- 
vanced state  of  decay  ;  and,  as  a  surgeon  would  certainly  con- 
sider it  inexcusable,  if  he  had  to  do  with  such  wounds  and 
ulcers  on  the  external  parts  of  the  body,  if  he  did  not  keep 
them  scrupulously  clean  and  ti'eat  (hem  antiiieptically,  ho  we 
must  hold  it  to  be  more  than  blamable  if  we  omit  to  do 
eferjrthing  that  is  needftil  for  the  cleansing  and  disinfection 
of  these   cavities   filled  with  decaying   and  putrid  secretion, 
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with  inutei  of  not  uufretjuentl^-  fu.-tid,  ichorous  aubsUnceii 
covering  thptr  iilccratid  Kurfafc^  iiiid  cnxliog  the  lironchial 
muooiiH  membranes,  rather  than  tnist.  to  the  tnilk  cure  ot  to 
change  of  air,  tbe  value  of  which,  hovrever,  in  these  caaes  I 
am  far  firom  underrating.  I  hold  it  to  b«  absoUitely  neceBsary 
to  be  ((aite  clair  un  lliis  sulgeet,  and  woitUl  thnrefore  lay  all 
possible  empbnHis  on  th«Kv  ]>oiiit«. 

Our  dnty  with  regard  to  these  proceNsen  is  clearly  marfced 
out.  An  it  i«  at  present  imprtssible  to  arrest  the  advauciu(j 
decay  of  tiuuc  and  the  suppnmtioo  in  the  cavities,  or  the 
breaking  down  of  ether  ctiaeous  masses,  or  to  counteract  thtr 
farther  development  of  the  €o-H^xisting  lobulir  pniramonia,  the 
treatment  of  these  priwesise*  must,  be  directed  altogether  on 
surgical  princijiltjt;,  and  ii  steady  course  of  antiseptic  ajid  dis- 
infeeting  (reiitmeiit.  must  be  undertaken.  The  agents  best, 
adapted  for  this  puqwse  are  thotie  mentioned  above,  who^e 
nqmure  or  pulverised  arjueous  sohitions  can  best  i^atisfy  the 
claims  made  upon  them.  Thus  2  to  4  jier  cent,  solutiona  of 
cjirlxilic  acid  may  be  adminiBtered  by  inhaktiou  4  to  6  times  a 
day  for  8  to  12  minotes  or  longer  at  a  time,  acconUog  to  the 
severity  of  the  case,  with  nttention  to  the  precautions  given 
above,  or  else  5  to  10  ]>er  cent,  uolutious  of  benzoate  of  soda 
may  be  Huhstiluted  every  2  to  4  hours,  in  sittings  of  half  an 
hour  long,  equally  divided  over  the  morning  and  evening ; 
again,  salicylic  aciil  in  0-2  to  0-8  jwr  cent,  solutions,  tar  vapours, 
tar  water,  thymol,  tTcosote  wat<;r,  oil  of  turpentine  may  be  used 
in  more  concentrated  solutions  and  in  several  eitting^  of  ^  to  ^ 
an  horn*  long  during  tbe  day,  [nhnlntions  of  ol,  pin.  %\\v.  and 
pomil.,  ol.  juniper.,  ol.  «alvis5,  with  vapouriscd  infugions  of 
aromatic  herbs  in  the  form  of  emulsions,  have  a  loss  effect. 
The  peculiar  power  of  these  agents  in  limiting  secretion  and 
acting  as  disinfectants  is  also  shared  by  vapours  of  Toln,  Peru, 
and  copaiva  bal^mx,  which  can  iilao  be  em]>loyed  as  inhalatiima 
with  aromatic  vapoui-s  or  in  emulsions. 

Wlicu  there  is  distrirssing  cough  with  little  or  no  secrct.ion 
carbolic  acid  must  be  avoided,  amd  I  adminieter  in  ^uch  ca^es, 
as  also  those  with  directly  opposite  symptoms  and  with  profuse 
Becretion,  benzonte  uf  sodii,  employing  500  to  800  or  1,UIH» 
grammes  of  its  10  \ifx  cent,  solutions  through  the  day.    Cnrsoii 
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inhalnt'ioiL  nuwk  is  very  aiipn>|>riate,  especinlly 
cafeebled  patieoU  who  Hitd  the  use  of  the  ordioiiry  inbalaior^r 
afipantDs  too  ^tiguing ;  hj  its  means  iDfaalatioii»  of  vapours  uf 
arbolic  acidi  Lbvmot,  or  creoaoLe  and  oO  of  tuipentiue  umy  he 
■dnunistcn-d  daily  for  several  boun,  repeated  after  Iod^t  or 
sbiOfter  pause*,  during  whioli  the  pntient  can  reraaiu  comfort- 
ablv  in  bed  io  the  [WKition  which  he  tindi'  easiest. 

Undur  the  local  actioD  of  these  remedies  the  sputuiu  of  the 
{atientu  frequently  changed  in  a  few  dnys,  in  charu-ter  as  well 
*»  in  quantity.  Generally  only  in  the  morning  siltinjfs,  more 
iwely  later  on,  the  patient  g  expectorated  more  or  less  profiucly* 
bvt  the  cxpiictoration  alwavit  dimiui^hed  ia  the  course  of 
trestment,  till  eventually  it  occurre^l  only  tit  this  period  of  the 
day,  and  the  patients  during  the  rest  of  the  day  remained  for 
hoom  at  a  timo  or  almost  altogether  free  from  cough  and 
eipeetoralion.  T\iv  quulily  of  the  sputa  also  improved  with 
tbt>  diminution  of  the  quiintEty,  ami  from  having  been  foetid, 
ofleiudTe,  and  beset  with  schistomycctcrt,  became  in  n  short 
time  odourless,  and  the  masReB  of  debris  and  fungi  either  disap- 
pMred  ftllogether  or  could  only  be  detected  singly.  I  hare  neen 
exleneive  and  deeply  seflted  bryngeal  ulcers  thickly  covered 
»i(h  pu*  and  oootonts  of  cnviticB,  constricting  the  glottis 
and  driven  forwards  with  the  expiratory  current  between  the 
oytenoid  CATtilages,  and  drawn  in  again  during  inripiratinn, 
BcMt  oomfJetcly  cIcaUM^d  uud  with  a  aurfuL-f  Ix-autifiilly  free 
from  exudation,  afWr  inhalations  of  AGO  to  1,000  granunes  of  a 
10  to  A  per  cent,  solution  of  Ijcnzoatoof  soda  within  24  hours, 
which  1  administered  according  to  Rokitausky'^  dirocliona. 
Aim  the  thickly  funed  tongue  and  the  larynx  and  pharynx, 
OMrcnd  with  the  re«idne  of  the  v'uvUl  muoo-puruU-nt  c3!i>ectora- 
tieci,  bMome  gmdually  rlenn  again,  and  the  apjjetite,  which 
had  besn  euttrety  lost  in  consequence  of  the  constant  pappy, 
■oo»^ttru1ent  taste,  returned,  k>  that  the  [mtientH  gradonlly 
look  more  nourisbment,  and  where  the  dii>eusL-  niu  nut  too  hr 
■iTaoced,  their  geueml  health  improved  remarkably.  X  oftet 
ImmI  that  they  had  iucreaMd  lU  to  15  lbs.  in  weight  after 
S  «r  3  roontbs.  The  fever  also  lessened,  sometimes  prelly 
mfUty,  under  tho  eoutinuance  of  antiaeptie  treatment  without 
nj  iatemal    remedies,  aiMl   tbu  improvement  thuo  obtaiii(;d 
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penistetl  n  coniiiilerable  time,  but  fregheziicerbationsullimatelj 
led  to  n  fiital  termination.  Sine*  I  began  this  etrictly  anti- 
Beptic  tJreatmeQt  many  of  the.we  jmtientM  have  indeed  »ac- 
cTimbed  to  their  malady;  but  the  whole  connic  of  the  diseaM 
and  the  subjective  condition  of  the  imlirnls  wna  far  mow 
favourable  than  uadcr  thr  ut^iial  merely  expectant  and  dietetic 
treatment.  Another  pcries  of  patieuta  who  came  under  treat- 
ment at  an  earlier  tdnge  with  only  slight  change?  in  the  ItmgA 
and  who,  after  the  exacerliationB  of  their  lung  affection,  sub- 
jected theniselvex  again  for  week:!  and  monrhi)  to  antiseptic 
itiliaktions,  show  vt-ry  favourable;  conditions  of  nutrition  and 
a  fairly  satisfactory  stjite  of  general  health,  while  the  phthisii 
advanres  remarkably  slowly. 

I  rarely  found  it  nec^etsary  to  adopt  any  special  trcalmenfc  id 
dealing  with  the  bronchial  complications,  and  inhalations  of  th< 
above-mentioned  remediett,  by  diRinfecting  and  dinunishing  the 
secretions,  siifficwl  to  check  or  arrest  the  catarrhal  processei 
developing  in  the  bvonchial  tube*.  Such  actual  astringents  iif 
alum,  tannin,  snljihate  of  zinc,  I  have  only  U8e<t  in  isolated 
caseB,  and  more  for  the  sake  of  experiment,  but.  without  obtain' 
ing  any  particular  ndvantngt;  from  th«m.  Ifore  the  catarrh, 
apart  from  nffectiona  originating  in  the  bronchi  themaelvcs,  in 
frequently  the  secondary  result  of  the  destr\ictive  processes  in 
the  lung,  and  a  chronic  state  of  irritation  is  kept  np  on  the 
surface  of  the  mucous  membrane  nf  the  air  passages  by  the 
decomposing  purulent  content m  of  cavities  which  are  constantly 
in  contact  with  it  or  by  which  thty  have  been  covered  for  a  long 
time.  The  i mpruvcmeiit  and  ret rugreaaiou  of  (he  broncbiul 
catarrh  kept  pace  with  the  improvement  and  deci-eaee  of  these 
secretions.  Siwcinl  attention  miii*t  be  directed  to  the  proeesst-s 
of  decompositioti  going  on  within  tho  ejivitien  and  the  fomaatiou 
of  corrosive  secretioos,  through  the  actioTi  of  -which  widely- 
spread  erosive  ulcerations,  Mually  of  a  Bujierficial  kind,  but 
still  jiainfiil,  may  come  to  extend  over  the  greater  part  of  the 
laryngeal  and  trac;heiil  mucous  mcmbnuie.  We  are  ohciv  able 
on  disaection  to  follow  (v.  Zicnifiwn)  such  ulcerations  from  the 
Ikrynx  down  along  the  walla  of  the  trachea  and  the  affected 
bronehus,  which  usually  leads  into  a  larger  eavtty,  filled  with 
iohorous  content*),  while  at  tJie  same  time  the  mucous  mejnbrane 
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of  the  bronclual  ramifioLtioos  openjng  into  it.,  so  fai-  as  the  in- 
wsnplrtely  fxpect  orated  ichorous  Becretion  flowed  down,  is  aecn 
mora  or  lew  eroded.  When  the  first  trace  of  putToscent  dc- 
cvmpositioDS  are  observed  in  the  sputa,  br  is  generally  the  case 
where  there  is  copious  exiwctoration  and  evidenoe  of  large 
CBTitieD  in  the  lungs,  it  in  imperative  to  attack  tliis  ichorous 
fonnation  by  the  energetic  n»e  of  disinfecting  agent^t  and  by 
ibandant  inluilations  of  mrholic  acid,  or  thi^  altcmiLiuly  with 
beoiOftteof  sodB(600to  1,000  grammes  of  5  pervcut.  solution), 
tA  dilate  the  substances  to  be  expectomted  and  irrigntc  the  ia- 
ftunsd  respiratory  mucous  membrane  with  disinfecting  dnid. 
It  is  much  f>aiiier  thus  to  prevent  the  formtit-ion  of  croeivc  ulcers 
tlum  to  heal  them  when  they  are  once  produced,  on  account  of 
the  predominant  tendency  to  constantly  advanciog  dcstractioa 
which  charact<nisc3  the  ulcers  of  phthisical  patients  geucrally. 

Under  the  influence  of  the  breaking  down  uf  lung  tissue 
haSMWrhage  zoay  occur  at  an  enrly  stage  as  well  as  in  the  more 
adraneed  coarse  of  phthisis,  nnd  will  be  more  or  Ic^s  copious 
acoonling  lo  the  calibre  of  the  eroded  vesJiel.  The  causes  im- 
■cdiately  at  work  here  are  rapidly  disintegrating  fiici  of  soflen- 
ing  of  csDeonf)  lobular  pncuniuuius  or  rapirlly  enlarging  cavities, 
ia  vhi^  case:)  any  bodily  uxerliou,  cold  bathing,  incnsi^c  of  the 
aoogb,  Bbraining  at  stool,  or  other  prDCCgecs  by  which  cardiac 
Ktion  ia  uueelerated,  and  the  blood  pressure  in  the  lesser  circu- 
Uiioa  suddenly  mind*  may  be  tbo  inuueiUate  occasion  of  the 
Imiiyiiiiiiiigi  It  is  not  uecessary  that  there  should  be  large 
casented  deposits  and  jineumonic  processes  of  long  duration  in 
ocder  that  theae  hemorrhages  may  occur,  for  they  will  come  on 
It  the  very  onset  when  the  pulmonary  infiltrations  are  scarcely 
diMnvcnibtc,  aa  well  as  in  the  later  or  even  in  the  last  stage  of 
pbthisiii ;  but  whcuovcr  they  occur  in  puhnunu'v  c<iii»umption 
they  vill  always  bo  rcferrible  to  each  lesions. 

W«  have  already  discussed  the  treatment  of  these  liiemor- 
lAagea  when  speaking  of  ha?raorrbages  that  o<xut  in  the  region 
tt  the  re«)Hnilory  organs  genemtly,  and  mny  therefore  refer  to 
what  ha*  been  there  said.  Antiseptic  anil  diHinfectant  inhala- 
UnnB  will  neither  wani  ofi*  nor  produce  these  hfemorrhages ; 
th«y  arc  nut  even  induced  by  long-continued  inhalations  of 
betuoat«  of  aoda,  such  as  Kokitanslcy  recominenda  -,  at  Imst  I 
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never  eav  a  caee  in  irhich  I  could  refer  the  hatmopt^ais  eolelj 
and  wholly  to  any  preceding  active?  ndministration  of  these 
inhalations.  I  have  made  many  obscn'fttions  on  jihthisical 
]>atient(i  wKo  sutFered  from  tequ*?ntly  recurring  ha-morrhages, 
and  witnesBecl  tlieir  occurrence  before  and  during  a  long-con- 
tinurd  course  of  antisL-jitic  trisatmcutjimd  even  more  frequently 
Inter  on,  after  the  inUalatitmii  had  been  laid  aside  for  months. 
If  hiemoptysifl  occurs  during  trt\'vtment  with  antiseptic  and  die- 
iufcctant  inhalations,  immediate  meaRures  must  be  taken,  to 
arrest  the  hemorrhage  hy  tJie  inbiilBtion  of  styptics,  e.g.  liq. 
ferr.  sesqiiichlor.,  repkcpd  Inter  on  by  alum  or  by  some  other 
agent.  If  this  object  'n  gained,  it  will  be  advisable  to  proeouil 
with  the  former  inhalations  for  a  long  time,  fi>r  consolidatiou 
of  the  thrombus  and  complete  healing,  till  the  patient  haa  re- 
covered from  the  Iia_'morrhuge  and  the  piwbable  intercurrent 
disturbances  attending  it. 

Inhalation?  of  antiseptic  and  disinfectant  agents  arc  counter- 
indicated,  US  indeed  is  local  treatment  geu(.-rally,  iu  high  fever, 
desquamative  pneumonia,  groat  prostration  of  the  generaJ 
strength,  or  when  the  patient  reaehes  that  stage  of  tlie  malady 
iu  wLich  even  palliative  results  ran  no  longer  be  counted  on 
and  death  is  close  ut  hand. 

(ft)  Pntu/ifMigriuiiit.  ^^1 

A  constant  symptom  attending  jihthisis,  but  more  marked 
in  its  later  stages,  is  the  development  of  great  numbers  of 
schist omycetes  iu  the  sputa  of  these  patients;  they  are  aleo 
found  in  pnst-mortem  eitnniiiintions  in  the  contents  of  the 
bronchi  and  cavities,  on  the  surface  of  the  walls  of  the  cavities, 
and  on  the  bronchial  mucous  membrane  itst-lf,  down  to  its 
6nest  Tamifications  and  in  the  air  cells  (v.  Ziemsseu). 

In  a  number  of  investigations  undertaken  for  this  special 
object  I  found  in  euch  cases  that,  in  addition  to  various  other 
forms  of  schistomycetes,  one  distinct  kind  was  the  most  pre- 
dominant, or  it  even  occurred  alone.  In  two  cases  of  rapidly 
advancing  florid  phthisis  and  profuse  expectoration  the  expec- 
toonted  matter  was  thickly  beset  wllli  numerouji  fungi  of  this 
kind,  su  that  not  even  in  the  blood  of  animals  suflcring  from 
antltmx  could    more    bacteria  or   more  stereotyped  formB  be 
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foDocl.  The  accumulation  of  lungi  iucreased  with  the  advance 
of  the  disease,  and  on  the  very  last  day  the  forma,  still  pre- 
sen'iog  the  same  type,  were  prL*«ent  ia  great  maaaes.  rnfor- 
tuoately,  an  autopsy  was  not  permitted  in  thc^c-  two  ea£C£,  eo 
tbftt  farther  pnrsuit  of  these  observations  was  ronde  impossible. 
The  schist oraycetes  in  these,  n&  iu  most  of  the  other  mseti, 
ihowed  micrococci  about  0*5  uiicr.  mm.  in  aze,  amingwi  in 
rows  of  4,  seldom  6,  iu  the  torula  form,  like  a  Htiing  of  pearls, 
but  tto  tlmt  there  was  an  uvident  sejmmtioa  of  uRch  couple, 
tboogh  the  continuity  still  hrld,  whilo  the  dirisioQ  of  the 
HcoDdary  celts  thus  dcv«lo{>6d  did  not  appear  to  be  completely 
earned  througb.  In  this  manner  originated  short  delicate  rod« 
eo>D[>otre<t  of  single  cocci,  whicb  without  indejiendent  movement 
■toad  between  the  other  elements ;  besides  these  foirtiR,  which 
were  the  most  numerous,  there  were  also  other  small  rotU  cnn- 
MtJDg  nf  two  cocci,  which  luid  ansen  from  the  division  of  the 
qoadriiiartite  ones,  but  always  fewer  in  number:  so  t-bat  it 
mmt  be  inferred  that  the  divuiion  of  the  single  daughter-cell e 
took  place  more  rapidly  than  the  6nal  division.  I  hare  never 
iD  Clicse  cnacs  obBer%-ed  micrococci  in  the  form  of  colonies,  nor 
•oy  fiuther  ptilrefnctive  bdcterin,  and  only  in  a  few  eases  well- 
Imown  bucilluK  forms,  originating  in  the  oml  eninty,  hut  always 
together  with  the  epithelial  cells  and  the  other  fungoid  forms 
overlying  thrm.  The  pus  cells  especially  had  absorbed  the 
fintgi  in  liu'gc  tnaiH{ei<,  so  that  these  preiiarutionH  alTordcd  one 
ao  opportunity  of  studying  the  remarkable  behaviour  of  thette 
young  cells  towards  the  fungi,  to  which  I  was  the  firet  to  coll 
attention.  Otherwise  the  sputa  showed  no  striking  eliantcter- 
utiatf  exc(*pt  the  quantity  that  was  expectomted,  and  whirh  rft> 
•Ctnbled  hronchorrhu-ic  exjiectoratiou ;  neither  did  they  exhibit 
anj  rigns  of  putrid  dr%oin|KiHition.  In  the  caav^  of  all  tbeoe 
patients  there  waa  a  persistence  of  high  fever,  rapid  emaciation, 
fitttore  of  appetite,  diarrhu-a,  aud  after  for  the  most  jmrt  a  very 
■holt  course  of  iUoesK  (4  to  6  uiontUs),  before  which  time  they 
•ppaared  to  be  in  jierfeet  health,  tbey  sank  with  symptoms  of 
moit  iient<>  phthisis. 

It  U  not  tny  intention,  in  giving  a  detailed  exposition  of 
tb«  results  of  these  investigations,  to  pledge  m^'self  to  Klebs's 
theory  regarding  the  etiology  of  taberculoais,  although  I  haT«> 
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uo  doubt  that  evidL-nce  will  }'et  be  brouglit  forward  which  win 
amply  justify  it,  but  k  seems  to  me  bigbly  imjiortaut  to  direct. 
general  alteution  to  tliexe  phenomemi,  so  iiuportjuit  as  indica- 
tioiis  for  treatment.  AjKut  from  any  idui  of  specificity  in  these 
fungi,  or  any  i*tit>K'giciU  coimexiun  between  tKetn  and  tJic 
disease  under  con^iilt'i-ation,  we  must  regnrd  these  orgnnieroB  a« 
directly  nocuous  when  tbey  develope  in  such  masses  during  the 
ceurse  of  a  disease,  and  vegL*t;ite  io  a  Iwality  whunee  thoy  can, 
tlirough  the  nlcemted  surfaceH  of  the  miu;ous  membranes  of  the 
larynx,  trachea,  and  bronchi,  aa  well  as  by  destmction  of  the 
lung-iissue  and  Fomiation  of  cavitiee,  not  ttnly  themselves 
readily  gain  entrance  to  the  blood  and  the  tissues,  but  the  pro- 
ducts of  decomposition  resulting  from  tbeir  vegetative  process 
can  uleo  be  ubHtirbt>d  aa  easily  as  fluid  subatanceii.  The  time 
has  at  leiigtli  goup  by  for  treating  these  circom-stancett  with  in- 
difference and  allowing  the  most  dangerous  enemies  to  pro- 
liferate undisturbed  in  t!ie  organism. 

It  will  not  be  very  difficult  to  deal  with  these  ftmgcnd 
regetations  and  tbeir  parasitic  induencea,  pronded  they  have 
not  vaxed  too  numerous  and  the  patient's  strength  is  not  ttxi 
much  exhausted,  gi&ce  we  posdoss  rcmcdicB  which,  when 
administered  in  the  form,  of  inbalatiouB,  if  they  do  not  destroy 
them,  at  least  arrust  their  vegetative  proeeBsnnd  in  this  manner 
make  tliein  inn^l■ul)U^,  Their  disL-hargt^  from  the  lungs  and  the 
other  air  passages  will  Iw?  efTiicttd  in  a  short  time,  so  soon  as 
their  rapid  niultiplical  ion  is  cbi^cked,  by  means  of  expectoration 
together  with  the  aid  of  inhalations  to  fai^ilitate  it.  tZlarbolic 
acid  iu  2  to  4  per  ccut.  solutions,  us  also  Malicytic  iicid  in  0-2  to 
0*3  per  cent,  solutions,  creosote  water,  tar  water,  iiibidcd  in  large 
quantitiOB — 20i)  to  300  gmmmes  per  dicni— are  fully  sntfident 
for  this  purpose.  Buuzoate  of  tioda,  whose  valuable  antiparasitic 
action  is  indisjiutable,  is  also  s^woiiiJIy  adapted  for  this  purpose, 
as  it  may  be  uilialed  iu  5  p«r  cent,  solutions  in  largf>  quan- 
tities (800  to  1,000  gianiracH  daily")  without  injury;  and,  as  I 
found  by  numernus  trials,  it  promotes  the  discharge  of  the 
secretions  fioni  tlic  broachi  and  leesens  their  amount. 

As  this  prooc-dure  coincides  with  the  nnti*eptic  and  disin- 
fectant treatment  nf  advanced  phthisis  gencrallj,  we  shall  be 
thus  in  ft  ponition  to  ward  off  myeotie  prucoeses  in  the 
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instance  ns  they  ame  in  the  re^piratn-y  orgnnR,  nnd  at  the 
time  to  deatroy  them  when  present. 

Id  fact,  since  t  have  eudeavotir«Kl  to  enrry  oiu  this  inc 
tRBtment  a.'<  mucli  as  iHKisible  wilL  pbthiMcul  putit-nls,  I 
DO  Umger  obserrod  mycotic  vegetations  to  the  same  extent  in' 
Uteir  fipnta. 
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(i)  Tulawl'Mtu, 

We  ha%-e  finally  to  include  in  the  nnmber  of  diseases  amen- 
to  iohalatory  treatment  tubei-culosis,  as  the  last  link  in  tlte 
great  chain  of  clironic  pulmonary  ntfeotions  which  are  commonly 
grouped  under  the  oolleetive  name  of '  pulmonary  plithims.' 

The  pathological  process  attentied  with  the  fonnntion  of 
miliary  nodules  is  now  to  be  regarded  as  an  infective  disease, 
•tld  to  "be  separated  from  the  other  processes  of  phthisis,  peri- 
bronchiiis,  and  caseouB  lobular  jmeumouia;  it  geuerally  winds 
up  the  serie^s  and,  according  to  onr  experience  ao  liu-,  termJualed 
tnwiabiy  in  death. 

The  effortB  of  therapeutics,  numcroos  and  %'ariod  as  they 
hare  been  fur  centuries  since  the  \'ery  dawn  of  the  science  of 
btaling,  Live  been  absolutely  (ruitless  agniust  the  mighty,  de- 
rtmctive  power  which  this  disease  exertK  uver  thv  HevemI  tissuex 
BDil  the  ntal  processes  of  the  organism  nttackcd.  Of  late  years 
the  idea  of  seeking  a  F(|iecilic  remedy  for  this  disease  has  been 
girtm  up,  and  physicians  have  contented  themselves  with 
|ttlU»live  meiuures  in  dealing  vith  cases  of  phthisis  and  tuber^ 
coltiaiii.  A  nen-  impulse  to  investigation  into  the  possibility  trf 
earing  tut>en-ido8is  was  given  by  the  expcrimentnl  evidence 
that  this  diwaso  is  commuuicHble  not  only  by  inoculation  with 
tub«vulou»  uiattcr,  but  alxo  through  inhalation  of  timull 
mmntitiirs  uf  phthisical  »putii.  These  efl'ort^  were  8up])orted 
bjrtbc  by]x>th««i)sconta)uiugagreatdea]  of  pixibubility  (Klebe), 
UmI  tli«'  procew  now  chnmcterisvd  as  infective  nns  caused  by 
T^etAhle  nrganisma,  as  bus  alrmdy  bc«n  most  clciirly  proved 
in  a  aeries  of  other  infective  diseases.  The  fir«t  experiments 
to  ihti  diri't't  ion  were  ninde  by  Scbiiller,  who  produced  artJiicial 
loberculovi^  and  tubercutom  lutlamuiation  of  the  joints  in 
ofabits  by  causing  them  1o  inhale  phthisical  »puta,  and  who 
«ueceeded  In  mbieqaently  removing  and  curing  thu  disease 
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inhaUitions  of  bean>ate  of  soda,  vhich  were  administered  to  the 
animals  where  it  was  pwHible  in  the  proportion  of  onp  (lart  for 
every  one-thouRfindth  part  of  th*ir  bodily  weight,  every  twenty- 
four  hours.  Following  ujton  these  reBearcTiea,  and  suggested  by 
tliem,  came  the  tlieraiieutic  expt^rimL'nts  of  Rokitansky,  who 
in  a  coiisideniblK  uuinbrr  of  cjisrs  of  pht}ia»is  and  tuberculosi*, 
&s  well  as  in  tulierculous  pleuritis,  u<l  in  in  iBtfred  in  the  same 
manner  inhalntionfi  of  a  5  per  cent,  jiolution  of  benzoate  of  soda 
to  iwitient*  in  the  proportion  of  one-thousandth  jwrt  of  their 
bodily  weight  daily,  therefore  in  the  cnormoas  quantitieB  of 
perhaps  800  to  1,200  grammes  tif  th<!«f  iiolutions,  According  to 
their  degree  uf  coiic«ntnitiim  and  the  body  weight  of  the 
patient,  and  nftLT  observation  of  tht-se  patients  for  several 
mouths  came  to  the  conclusion  that  tulK^rculosis  wue  curable. 
Unfortunately,  as  is  but  tofj  well  known,  those  results  were  not 
eonfirmed  by  the  experience  of  othera  or  by  bis  own  Inter  ex- 
periraents^and  the  tnbercnlouB  jjatiento  died  in  spite  of  the 
inhalations  of  benznate  of  Koda. 

It  wan  not  difficult  tn  foresee  the  feiliir«  of  Hokifansky's 
ex]ieTiraeDt,  If  we  for  the  present  admit  the  acrimicy  of 
Sohiillcr's  exjieriment,  there  is  still  an  iiimiense  difference 
between  the  indieutiona  upon  which  succcsb  dciieinlfd  in  the 
two  expcrimcntx.  In  Schiiller's  it  was  a  case  of  simple  tuber- 
etilosis,  the  result  of  transmission,  thereforeatuberculous  forma- 
tion, ttar'  ifo^fijif.  The  subjects  of  RokitaneUy's  es]>erimenta 
were  phtliiaieal  jjatientB  whowe  lungs  were  already  fundamentally 
changed  by  a  Herles  of  destructive  processes  sucli  as  we  have 
been  considering — iHiribronchitis,  caseous  lobular  pnc-uuionifl — 
which  as  yet  hiive  iioUiiiig  to  do  with  thr  vegetable  organisms 
«uppos(;d  to  b<!  at  work  in  tuborculnhi!!,  and  which  may  of  thcm- 
BclvL-s  lead  to  a  fatal  termination,  and  which  certainly  cannot 
be  cured  by  the  antipuniBitic  action  of  henzoate  of  soda,  even  if 
it  were  |>c«sible  to  administer  the  necef-wary  quantity  by  inha- 
lation, which  in  disputed  in  various  quarters. 

But  it  is  w<irth  while  to  enfpdie  where  Kokitonsky's  nm- 
take  Hctnnlly  lay,  and  whether  the  very  circumstance  which  led 
to  thif  mistake  may  not  have  a  tlieraiieutic  value,  (hough  not 
that  attributed  t«  it  by  Kokitaneky.  It  is  difficult  to  suppose 
that  all  the  obBer\'ationa  of  the  Innabnick  professor  on  febrile 
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conditions,  on  conditions  of  nutrition,  on  the  ooar?( 
polmoQarj  afTi.'ctions,  and  even  the  detemiiustions  of 
nsteA  iiptiD  au  error.  I  have  tested  Rokitannky's  esperimeoto 
to  practice,  tin;  result  of  which  1  cou!d  Kll^ily  foresee  fiom 
having  fo  long  pursued  an  iintiscittic  uud  rliMinfccting  metliod 
of  treatment  in  oises  nf  advanc<-<l  jihthiHJK,  am)  ciuTifd  llicnti 
out  strictly  according  to  hiis  dlrectionx  in  tweutv-sweD  casea  of' 
plitbisi?.  The  result  has  already  been  virtually  communicated 
ID  the  preceding  chapters.  We  acfimny  do  ubiaiii  by  iuhala- 
tjcnui  of  coHMderable  (|uantitie8  of  diEinfecling  fluid  a  by  no 
nwana  insignificant  influence  over  the  coarse  of  phthifituti 
pnxeMeft,  though  not  to  tKe  extent  of  grappling  with  the 
origiual  cause  of  the  diftease  itself.  Tlie  explanation  of  the 
iiTaiinibiD  results  which  I  have  observed  in  ewend  of  thew 
OKS,  and  jHTliape  aldo  of  tlioee  in  the  cat^cs  communicatAd  by 
Boldtansky,  Uee  donbtLesn  in  the  following  circumstances  : —  ^ 
By  inhalatJODH  of  eucb  large  quantities  of  a  powerful  anti-  ^| 
panuitic  and  antiseptic  agent,  esjiecially  in  eoncentjnted  solu-  ~ 
tioiu,  we  not  only  obtain  :i  litr  more  thorough  cleansing  of  thtt 
air  paanges,  the  bronchiectatic  dilatations  and  cavities  than  has 
hitJirrto  been  effected,  but  mycotic  processes  anddecompositioa 
of  the  ffccrctions  are  arre&t^-d  by  the  increased  eiipecl oration 
Aceomptuiying  the  inhalations  and  by  specific  action  of  the 
remedy  it8«lf,  and  tlnia  the  nb^rptioD  of  poisonous  substunces 
is  also  checked.  A  favourable  influence  may  alM  be  exercised 
on  the  softening  and  decaying  caseous  foci,  the  development 
and  metamorphnsis  nf  wliich  can  certainly  not  be  prevented 
by  benzoale  of  i(»da,  by  laturation  with  antiseptic  fluid 
90  far  that  a  portion  of  the  substances  which  l)eoonie 
abaorbed  ia  thus  made  innocuouti,  and  the  medicine  directly 
conveyed  into  the  pulmonary  circulation  must  act  more 
eSsotoaUy  than  when  only  internally  administered.  Besides, 
the  patients  are  also  compelled  to  swullow  the  large  quantities 
of  the  6uid  deposi1e<l  in  the  oral  cavity,  so  that,  in  this  way 
also  a  cooriderable  amount  of  the  benznate  of  soda  penetrates 
into  the  body.  This  inay  ncmnnt  for  the  diminution  of  fever, 
lowvriug  of  the  tcmiwrature,  and  reduction  of  pul8&-frequeucy. 
The  tboroQgh  clMusiDg  of  the  mouth  and  fauces  by  these 
tt^latioDs  ivmoves  the  bad  taste,  and  the  {wtient's  appetite  is 
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orally  improved ;  he  can  take  more  ncmrieliment,  and  an 
fnoreue  of  (lie  ha\y  vreigUt  folluws  as  a  natural  result.  En 
consequence  of  tlin  usually  copious  eii>ectnrition  which 
accompanieg  or  immediately  follows  the  inhalationn,  which, 
however,  may  diminish  considerably  later  on  from  the  of^«a 
remarkable  decrease  of  the  sputa,  the  patientti  remain  free 
frtiiu  cough  for  liour»  together,  their  sleep  becomes  caiuier  and 
more  continuous,  and  the  general  condition  frequently  experi- 
ences an  iinmiRtakable  nniflioration,  where  this  ia  posisible, 
under  these  combined  influenct-s. 

If  we  give  due  weight  to  these  circumstances,  a  ^ivoumble 
influence  of  inhalation  of  large  quantities  of  benzoate  of  8oda, 
(<uch  as  Itokitansky  suggested,  ia  quite  natural  and  explicable  * 
only  it  ifi  not  n  que«tioii  of  ihi-  specific  influence  of  this  aalt  on 
tuberculosie,  hut  the  eflfett  must  be  attributed  to  entirely  other 
circumstances ;  and  secondly,  thie  influence  is  not  peculiar  to 
benzoate  of  awla,  but  belongs  to  a  whole  series  of  medicinal 
hodieti  which  have  been  employed  for  a  long  time  in  viirious 
quarters.  We  are  juHt  as  powerless  as  ever  to  heal  chronic 
pulmonary  phthisiii  and  (uberculosis  by  therapeutic  methods  or 
by  internal  and  dietetic  treatment,  and  whiii  we  gain  is  only 
an  increase  and  iinpiovemeut  of  theae  remedies,  by  which  we 
can  procure  general  palliative  aid  for  the  putieatia  the  different 
(ttoges  of  the  diseaw*  and  possibly  defer  the  final  result- 
As  we  vainly  nttcmpt  to  combat  tuboix-ulosia,  when  once  it 
hut;  attacked  the  lungs,  by  means  of  any  local  treatment,  so 
we  must  all  the  more  actively  fact-  the  preceding  processes,  as 
we  are  generally  in  a  position  to  KxerciMc  a  favounildc  influence 
upon  theni,  and  tlial  the  more  hopefully  the  earlier  we  are 
able  to  take  them  in  hand.  This  holdn  good  of  (he  Wal  action 
of  pharmacological  remt'<lie8,  as  of  mechanical  treatment  by 
the  pneumatic  appariituni,  and  indeed,  as  these  form  only  a 
part  of  the  treatment  of  phthisis,  of  the  medicinal  and  dietetic 
procedme  also.  The  earlier  we  can  begin  to  treat  not  only  the 
diseased  parts,  hut  also  tliK  orgaua  which  show  a  tendency  to 
di&cafii-,  So  lis  to  be  able  to  influence  the  latter  prophylactically. 
the  more  wc  I'h&ll  be  enabled  to  carry  out  a  judicious  system 
of  attack,  the  mode  of  action  of  which  is  accurately  known, 
aocordiag  tn  the  necessity  of  the  ntfeetion  before  as. 
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T^Tiether  later  on  a  remedy  may  be  foiind  which  can 
directly  subdue  the  cause  of  this  disease,  or  whether  we  must 
continue  by  a  combined  treatment  to  resist  the  more  threaten- 
ing symptoms  as  they  occur  from  time  to  time — and  this  so  far 
has  most  probability  on  its  side  and  at  present  determines  our 
mode  of  treatment — must  be  left  to  the  future. 

For  the  present  our  appointed  task  is  to  weigh  accnrately 
the  value  of  all  existing  remedies,  and  by  using  them  rightly 
to  remove  so  far  as  possible  the  conditions  which  &vour  the 
development  of  the  disease,  to  restrict  it  in  ItsdifTusion,  and  to 
master  it  by  combating  its  symptoms. 
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SECTION  I, 

AtTERATMNS   OF  ATMOSPnERlC    PRESSrUE    ACnXO    O^LV   ON     raE" 
frtUOXARY   SUaPAC'E,  SIMPLC   AND    COMItlNED,  BY   U£ANS    OF 
TBE  eORTABLC  AFPARATirs. 


A.    ilETUOD  REQUIRING  TITE  CO-OPERATION 
OF  THE  PATIENT. 

Bim.IOOBAPHY. 

\fD.  Il>uk* :  '  A  n  A[i|Mnliu  Tut  .VrttfLokl  KM^ntiim,  aiiiJ  iu  Vm  iu  tlii> 
TtMbaMt  nf  Piae«M.'  Vipon*  i!*TO,  pp.  3A,  Swoodeals.  Oe^trr.  ZfitttAi-. 
fir^nh.  IMkKmtr,xji.  18,  'iO,  1670.— U.:  ■Tmtmvui  of  [-japhjaeniA 
of  tiaLuDfr*  briUKdBNofAniflcialBeipiranoD/  Trmuofiiinu  >•/ thr  Soeittf  of 
i%yHCMi»  iH  Firfum:  Oralm:  Xri'I'cirifl  /Hr  jtraklin-lir  Itniiiunilt,  xy'\,  33, 
34.  Ufftt— Bprkwl:  Tkt  /^rww.  No.  2.',  Irt71.— llonw^  DolwII:  'On  « 
Bxdlatl  Air  Pump  br  Kinpby<te-ma,'  Brit.  Med.  Journal,  ¥A.  10,  \}i7'2.~ 
Ijni.  Haiike;  Ap|«x&X  Ito  fitmcr  tiv-ntiM).  Vumiiu.  \i7^  fiattrr. 
Xtil»rlu:furjirKkt.BtOk.,xy\\i.ii',  1872. — 3Ud«r:  '  ComiiiiiiiimiiuMof  tbe 
BoAMtT  of  Physiciuu  in  Vienna,'  OMf^rr.  ZrHacir.  fur  prmkl.  JiHOmiuit, 
w^iL  is.  !i^,  l:*Ti.—J.  Dradlejr :  '  On  tli«  EinplojriBuiit  of  Uw  ApparMns  for 
ftu«iyiii|C  Ail*  iu  lnlll^ltllnl^tlolu^"  TJt*  Ct»nu>,  n.  Fsb.  6,  1872.— SitDnnatf, 
l-imw.  iii't  illinii  t'rantaeti'tu  o/iXt  XftJit^  Soctrt!/  at  SI.  PrUrAurg : 
httn^mrg  Mrd.  Hemrtt,  ncn  tM-rini.  iii.  3.  1^7:!. — I^ii.  Ilaqko:  'On  hv 
pim«*at  «r  III*  Appantiu  fov  Aitilidal  Kaspintion,'  C'otumunie^niont  nf 
tim  JSmittf  «/  i%y«KMiU  at  Hmw.  U.  @,  p,  00,  1873 )  tfimtr  mm/,  ff^'o- 
Kxti,  17.  If»73i  n'wiw  ttud.  PfMm,  xiv.  IB,  p.  24<1,  187.1—1^ 
'  toipb\aCQU  ol' tktf  Luuf^  tutd   IUul[«*a  BtwpmtoTjr  Appuntu^,' 
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Wima-vird,  JrfJcA«i»dl*Tf/t,xxlii.l7,lS,  1873, — L.  WHldanbui^ :  *  A  Port- 
able Piii^tiiiint if  Appun^tw  for  lUo  MMbunicAl  TVcAlsuint  of  IU«pira1oiT 
nbeiu«e,' i/cW.  Wtn,  TTjcAwmtJIi-.,  x.  SO, -Id,  !(("«.— Id.;  'On  tlit-  Mecliam'- 
m1  Action  at  the  Punablti  Pnvuinniic  Appaniut  an  llu'  II*ait  and  tli« 
Cticniatioti  vf  iW  Blood,'  ib.  xi.  4,  p.  41,  1$74.— Id.:  '  Somv  ilemarli* 
on  tlie  PtirtnHp  Piinitnntic  Ajt-p"™*""-'  '*»■  ^.  P'  ^'  '8'*- — ^-  <'ul»:  *  Tb* 
iKiulils  PnctiraAtic  AppAraltu  and  its  ('ointniud  Acti»n  in  the  Mo- 
obaninl  Treatment  of  Diieaaua  of  ilu-  KespirBUir.v  Orpios,'  n'tim.  mml. 
iroO*#ii»eHr..  Iiir.  M,  29,  1874.— K.  Slork  :  '<>n  a  Xi»w  l{»»j>iratoiy  Appa- 
rttni,"  mM^r  Wf//.  ?r«-;icflj<-Ar.,  xxiv,  5.  l«),  2-1,  30,  40.  I&:74.— a  Frkalt*! : 
'  DemnnHtTation  cf  &  Pneuuistic  Apj<iiTntus*  (llcrl.  mcd.  (itnellvii.),  Reriin, 
klin.  U'l'ihffnf iiri/l,  jci.  ]*,  p.  USD,  1*7-1.— Id.:  '.V  8iwpU>  PtMHinMlic 
Apf&riitus,'  Vrr<lraU>.  fif  die  mtd.  Winfnia-Jtnft,  44,  1874.— Job.  ScbiuUlpr. 
'Dneriptiuiiof  bu  Appnratii^  n'triwr  vied,  /'itmc,  sv.  14,  15,  1W4, — H.: 
<  On  thfiThempe^iUo  Application  of  (.Vindmwd  uid  IUr«£»d  Ai;,'  Wmur 
■wdL  iVrMT, XT.  10  ut  nt-q.  1874;  Vmanmnirntiomof  Ihe S'/<iftti vf  J^yriaan* 
at  Vimimi,  iU.  ft,  1874. — Andr.  Ilcigyes:  '  Brief  Oonuniiiitcatiuti  on  thi- 
Buneen  \Vat«r-Kn^iio  B«lln«-i>  u  ArlilSeimt  Kcwpintorv  AppAratu*  for 
Compi^nutln^  Ptcspimrun-  TiMuiRcieaciee,'  Ctntralli,  fur  d.  mttl.  TTimohcA., 
xil.ll,]974;  J^ftrirud.  Pn»ge.  x.  12.  lS74.~h.  Oojur:  '  On  Suhrtantit* 
Kuiplij'aoiui  of  tlniLiing»,'innugur(il  dixwrt.,  JenA,  IS74,  S,  |ijj,  20,  wiUt  one 
dmwiiij;  of  u  diiublt'  apparatuH.— J.  SciuiuitrliDidt ;  'On  tli«  Tiriiment  «f 
Broncbial  L'atsrrli  wtili  ( >iiiipi'i:«si>d  Air,'  JBuri  kiin.  ITVA^mwAj-.,  xi.  SO,  2S, 
1874.— Id. :  'Oo  WalduuLui^-'n  Pneumatic  AppnratiM,'  iliid.  31,  1874,— 
Pli.  ]lied«rt:  *(.1»ap  Pjwmuatic  .\pi«r»tu*  witb  Equal  Aeti'>n  and  Ub- 
limited  Duration  of  Aciiin/ JcW.  tin.  U'V'AciuwAj-.,  xl  S9,  1874.— TteoUcr : 
•  8i[npliQ.0d  Piioumatic  Apparatus.'  TTim.  jiwrf.  WuckftttcAr.,  xxiv.  83, 1674, 
DulirwMi:  'On  Ilia  Mpchiuiical  Acli™  of  llw  PoTlaUe  Puciimatic  .\pp«- 
ratus,'  Vtut.  Klinik,  1«,  IS74.— lliwnJwli :  'On  lUo  Efficacv  of  lUe  Pncu- 
ninticMfllinJI  of  TrMtineni,' TVuf^'Ar..  Aiihit  ftir  ktin.  AM.,  voL  xiir.  0 
and  Q,  p.  44.'5, 1S74.— O.  Lan^e :  ■  Tlie  Piicuinattc  Cabinvt  and  tfae  PortabU 
Pneumatic  A|>parAtui','  Ailffrm.  wW.  Cmtittheitwtij,  2fi  ot  eeq.,  1874. — 
Saimea:   Trentment  vf  Puimunafy  DUnixft  with  OimpivtJ'rd  m- Itar^fM  Air 

Ay  nuau*   />/    If'nWcnAr/>v/>    I'lifumatir  Apfinratwi,     Sottn-daiu,    187'4. 

ToImH:  'On  Luuff  Ojiuunatic?,'  licatttfte  i7('niA,  11, 1^*5.— Bl  Fnlnkel: 
'  A  C!ii>np  Pneumatip  Apparalus,'  Brrliu.  iilru.  Wt-pAttucAr.,  xii,  10,  187S, 
— J.  S«hnir*W:  •  ['n"Mnniifi<'  Tr^ntniwnt  of  PutajvnorT  and  Cardiac  Affi.-c- 
tionrs"  JVifiirr  K'/rnfl-,  l»t  aiiniial  ciiurw,  No.  B,  Jimo  1H75.  ^'ioima,  Drimn 
and  SchwarteubCTg, pp.  31.— Weil:  'On  a  Modification  of  WaldonbMtt** 
rtrtftblf  Apporoluii,'  Allgftn.  wi«i.  Ccntralstitiutjt,  xliv,  10. 1876.— K.  Stork : 
Cammtaiii^tiuiui  vn  SrortcAial  Attiwt  and  Mrchnnioat  I'ltljo^uiary  Tmat' 
mmt,  with  an  Apptinijij  on  •  Irriutiw  Cough.'  Sinltgart,  1875.  P.  Knke, 
8.  p,  103,— V.  Cube:  iJcftffl.WiVi.  JOAciMi-Ar.,  xil.  12,  t87S.— Dom*n»ki : 
'On  Local  Tretitmflnt  ofDiaDa'^Gft  nf  tli«  I^espimtori,-  Orsana,"  Brrl.  ilin. 
IFhehmM'Ar.,  sii,  1,  lt<7o.— Dfoedoff  and  Botwhclacbknn.ff:  -The  Phvafcv 
logicalAdionof  Oomprwood  Airiii\Vatdonl)unf'>Ai>pBratU8on  tb^  Ariwrial 
Blaod-pwwips  of  -Knimals,'  preUmiuary  ccmmuBioatioii,  ( V«/.v./i.  /  rf»  ] 
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H'nMnMrJL.,  If^TS,  xUL  S, — K.  StArk :  'SfaiK«  of  tU»  Society  of  PhrnirUiu 
•t  ViMuiB.'  JiiD.  2l',  ItfTC  iV'd.i-Aw-ury.  StmdtrltaH,  I?i75.  2  pasaim,— I™ 
WAidrabiirg ;  PtutiMo/ie  Trra/atent  -if  Aff«eti«iu  ff  tie  Kfj/tiratuHt  tutd  CiV- 
mtwHait  m  Qimwefcuw  wM  i^Mnmafonoby,  ^nrm«<ry,  ow/  yAomnV  .(Avi- 
w WMUl.  with  aO  woodcuti.  IteillB.  IftTS,  llinchwkld. — Sc-liimtJi:  Fneif 
matte  TrmfMent  atiJ  Dr.  WnUralnir^'*  Apfiarafuj<i  Soft.  Miliut,  l^o,  IS. 
f.  8. — Uroadoff:  '  Ua  tW  lutlucrao;  of  tlie  InliAlntioo  of  Condttnted  uid 
lUnfied  Air,'  Ontralb.  /iir  die  mnl.  mmtiutA.,  IH7Q,  xili.  4.1,  4a— li. 
Ikfbtll:  Oh  fl'inl^  C\w^  Ut'nrri,  Bramhitu,,  JSmyiytema,  AatJkmih 
lyindu^  IA7fi,  ]>.  lot)  et  »M|. — Ph.  itiudBrt :  '  (kHnmuuioUioi)  on  the 
SwuMitio  Rfllator;  Apporaltu,'  SfrL  tim.  H'af/tentrJir,,  xi\.  &U,  HI,  1875. 
— SMiirwunt :  '  Sonw  Obwrralioiu  an  Puuumaiic 'rmitQi«til,'  fiaz.  mftt.  tir 
Stmbatuy,  Snpt,  1,  167o.— Id. :  '  C'liiiiMtol<i|r>'  >uid  Amxnhenipaulici.' 
ibid.  Oct.  1. 197*.  p.  10;— riaoniach:  Ihul^h^  KiiHik.  13,  ld75.  -A.  Adler: 
'  PwitmBtlc  TroAiRieDt  of  Pulmoii&ry  and  CiudiftC  Affections,'  I^»r  mtd.- 
eltr.  iViMM,  «i.  46,  47,  11*73.— DurtwM}:  JtMJt^rfkM  Krj>tr!mtntdM  »Kf 
tAM«*t  p^ffitlogi^wStla  Revfu'riUivn  tTAir  wmjtnm^.  fnrt*.  I^fl,  Adric'S 
Debdiaff,  &3,  Ac.  )&  pl*tiw.— Kimtitlie:  '  R^portA  on  Pneumatio  Tberapm- 
tiet  And  the  TraMpoTtaliU  Pfti-iiniiiCio  Appanttan,'  XrAmid/'j  mrd.  Jit/irhiieirr, 
1674,  rola-clxv.  rlxvii.clxviii.— Pli.  KiiHJert:  Toiuinunicnli'iiiiioti  tin-  PtKni- 
maie  Methoil,'  I)rul*fA-  AnMiv  fur  klin.  .V«t,  1*76,  ivii.  p.  IG4.— J. 
SebftitsJtr:  'A  Xt-w  C'.'iitinuiusly  Acting  RMpJialvrr  Apparatun,'  H'ienri- 
imd.  Ptvm**,  IftrtS. — Kusullid;  llan^iiouk of  rtteHtnatir  Tltrropmlin.  \'m^ 
sig,  1970.  O.  Wi^iid. — SoninuTbrodl :  A  A>ir  SpAf/ffmoffrajiK  and  A'em 
CAmrmtioitt  mi  ti»  I'uiae  CttrrM  of  tic  JtaHal  Arirriet.  BraAlau,  1870.— 
U.:  *Tb«  latiiwam  of  iIm  ItHpiiatloa  of  Coodriu^il  .-Vir  on  IIn«rt  and 
V«MeW  /Jwrf-rA.  A>^A'<-/.  t/i'n.  .lfrtf.,vol.  xviii.  l»7t{.— Pli.  m«d«rt :  'Tho 
l^iraitMlic  Mothud  and  tlio  Trails jiortaMti  I'notiiuatic  .-VppanlaV  V>ti- 
mi^t't  CallfTtiou  uf  Clhtkal  I,^ure;  Ka  104,  1)^76.— (>.  Lantro:  'The 
TrHwf^>ri«Uf  PiKoinotic  Ai^ptratiu  and  ik«  Pui'umatlc  Cabimii,' J^uf«c4«' 
imd.  n'-,ef>fHiK-)ir..V2,\A.\ruH.—\A.:  ' TranspiMlnUePneuiuMic Apparaiu*.' 
IbU.  :f4,  lAj*^. — Ki4>|Nl  and  Frank:  'i>a  the  Inflnmcs  of  L'omprttwod  and 
IUn>B«l  Air  on  tlie  PuUr,'  Dntt*ct>c4  A/tttiefHrMin.  Mtd..  toL  xviL  1670.— 
Oihaland  A.  Major:  'ItHefOomtBii.iicatinnona  C^iminuoiulj  Aclini^Tniii*- 
yvruMol'aciimalic  AppanUiiaonaXfw  MMJtanlffal  PtiaeijA*,' Itruljipht mrd. 
iraoUNwb-.,^,  1976.-  -td.:  >  Tli«  Vi'aUn  Kagiue  VentilKbtr,  a  Cuntumoulf 
AedBg T^BnafKirtAUf^ pBMimalie  Ap]M^slll^'  Dm/trlt.  Arrtae  fur i^liii.  Med., 
till.  XTiii.  1876.— IttumlK-rf; :  'Onllto  I.'ae  of  (\iiupriM>M.>d  anil  Itar«fi«d  Air,' 
Fftilrrfr*/^  Mrd.  and  Sun/.  Hfparter,  ^^pt.  \6'!G. — ('Ur:  (.'otHmuninttum* 
«•  tUmnitmhtrg.  Qnt,  1«7(1.— V.  Ilawb  :  Vvlumrlrii-  MMMtremmt  of  Blood 
Pitmmn.  w  J/kbmm  Bfifff*.  Vienna,  1870,-  C^n*or«IJ:  '  Sulla  Ciira  Pdmi- 
MilMia  DrilfMalattiaPulwiUMria  CotdiBcfae,'  La  SperimmitmU,  0.  C),  187flL — 
"■rffumiinn  •  .i/ro/jUni^  jtf /WunuifflfMnr/w.  SlntMburp,  R.Scliulia»  ^ 
C*«  ItfCL — A.  Kiiaa:  Etude  ttr  l«  I'tteunuitomflrie  tt  la  J^ttttmvthirtijHt. 
9UmtkmTf,  TypofrTaphif  Swltwrraann  k  Co.,  1876.—  I^ngcnbageo :  'Obaravk. 
twi  fiia  Ca«  do  TiiUrrukMe  ^nray^  par  U  n^tliMU  et  I'appaml a&ri>th4n- 
lU  Or.  WaklsnlnUfr,' /f«ni«  dll^rxd*gie  mtd^  6,  ItiTO.— GiuUuii: 
TOt.   UU  U  B 
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Aptnifcdiifi  rtejitratt/rio  a  Mimpiine  rd  a  Jupjiui  rffrlio  mJ  a  iivetU  eagtaide. 

Xftpoti,  IwTO. — (TlvMMt:  'LMture  on  Pnemit&Hc  TJi*rft])eiitle#,'  Caerttpan- 

<intdtlalt  ftrr  UrstlitAtn  Vm»ne  ittr  Ithnnlandr.    Wr*lp/i"kn  u.   LafhriH^/tn, 

Ajiril.   No.    17,    1876. — Geifrol    and    Mnjnr;     /A*    Wattr-Enffinp  SiJiotci 

afipllfd   la  /Whwio/m"    Tftfrttprulii'n  :    M-iri'''/ri'pk.      ly^'lpxig,    publubeil    by 

'age],  ItT".— V.  BttAcb:  Mhi  iJih  Iiillnfnw  nf  ihi- InlinlKfion  of  OompreMwl 

id  K&r«(i4e(l  Air  oa  Uie  Blood  Piv^ure  of  llit>  ILuaian  It^itip,'  Wifntr  vud. 

Jahrhikfur,  \ff?7. —  A.  Kd« :  '  Ia>  Trflitcmciit  Mtkaniqiio  dea  Affectiona  Ju 

U  Poilrine  rt  ilu  Cwur,'  (laz.  hetnt^nntil.,  4rt  ««(.  IM"". — Sxdliiwrr :  '  On  tho 

initial   Stii||^  of    FuhuonArr   Omsiimptiun    utd    it6    TrentraiMit    by    tbe 

PnminiAtif!   Mntliod,'    /Vxfrr   mat.-rMmrff.    Pntm,  3,  4,  1877. — Fonlaine; 

£ffrtji  I'ki/iivlaffiqiwt  rl   ApplicationA    Tftfi-a/MUli^iMi  d>   fAir    CompriitU. 

I'aris,   1 1>"7,— Laiubt-rl  :   Etmlr    f'tt'iiifur  r(  Brpfririirntatf  mr  FAirlttm  do 

I' Air  Cnmprimi  rt  Itai'/fi^  daiw  /a"  ytirladifi  lift  Piiiimitiri  ft  da  Cirur.    Vtinn, 

Biilliir*,  18''". — Ifcmhftim :  Itr^-ru  /ir   Cliin'qur  .iffriirali:     Ptirit,  Boill^ro, 

]H77, — Thaon;  '  Trwtoiueiit  PiiMimniitjur  dn  In  l'hl!ii*ie,'  Prvgi-h  mM.,i)5, 

ls77.— MiWimi:  ('•ami  Ji  Antui  ipiariiii ml  Tmttnmmhi  I^mnmntiiTt.    Nxpoli, 

1877.— Hivis:  'Thu  lleapiration  of  CoraprwBed  and  Karefiwl  Aif  in  Pul- 

mutinry  Diiwuws,'  <?AiVm#i>  jWnrf,  Jourtial  and  Eeamintr,  Oct.  1877. — Roaen- 

fcld:    'Oil   PneuiDato>TliiTiip«>utic9,'    WiirtrmlMvir   tnnlu:  Cvnti»pinnitnM., 

SS,   1877.— Dr»ig*lin«iiii  :    InhnMvmKthrrrapii;    L'nd    t-diliuu,    1877.— C«tl; 

Jinijurnl'ay  Apparatus  f"r  ftfaiainrrrrf.     Yiptitin,    1S77. — Loretii:  *AilO" 

llivntpeutics  br  in»xn«  of  TransportHble  Put>umnli<>  Appitnitus,'  SfUneAtur 

ArnUi.  Inl.-Htalt,  8i*.  IW?.— Kowilcw^kv :  -On  ihe  Effecto  of  Artificial 

Ituspimtiirii  on  tli«  PrMnuni  in  ihn  Aortir  Systvin,'  Arch,  f.  Anal,  und 

Ph\f»iAl.  iPhjrsiol.  Spctinnl,  ir,  and   v.  p.  JIB,  ]S77.^Feii'>jlio:    JmfM-na 

ulf  Iiifluejiaa  delV  Aria  Raitfalta  m  CumprtMit  Attmuta  if  aif  ApparrreAio 

di  Wfiittatburir  mile  Malaltit  del  Ctuire.     Turin,  1A77.— Id. : '  On  tlio  Poen- 

matic  TIiOTap^Htioa  of  Cnr-liw-  Di»i'**wi.'  dTttrallil.  fur  ilir  nu<d.  IFwumwrA., 

■Ill,  t.7i77. --B«"rl«i»rt :  On  A»rhmn  :  i/-»  Pathnlutiy  ant}   Trrntmrnf.     Iinnilon, 

1878. — J.  i.elimnnn  :  *  ICvport  of  tlio    Mi.'d.ii^o-piiuumAtii?  institDtion,  from 

April  1,  1S77,  to  Morcli  HI,  Ly78,'  lI-tfita(^Tiiimdc,  Suil  nrice.  yi.  15, 

1879. — l^urrtwi :  '  (hi  llm  'rrtnlmifni  of  Pl«iirili«,'  T*  Spmrimmtfitli:  sli..  and 

CtTOralM.  f.  d.  vifd.  Wis4eti»rh.,xv\.  ?.1,  1878.— SBnhnop:  "On  tliP  Efliciicy 

of  tbi.'  I'm-iiniitic  Mode  af  Trcjilronit,'  Pr«trr  nard.-cUirurg.  PitMt,  7.  1B78. 

— ScliwibtT:  'Od  thu  liiliueiief  tti  R^m^inWim  nti  IHiiikI  Ptumutii  tmva  a 

Fl>7«ioluf!'i''Ml  nti'i  !'at!i'>Io(ricnl  Point  of  View/  Arch,  f.  experim.  PaHotofif, 

Tol.  li,  li?78.  — ZiinlE:  '  Oiiitributioiu  In  tlur  Kaowlcilpp  nf  tlio  Efli-cto  of 

RvMpiriTioii  on  tlic  Cirvulntiou.'     Bonn.  1878.     S«p.  priut^d  fmm  Pfiiiptr'i 

AitAii;,  vol.  SAii.^G.   Lbdi^c:  -  CVmraunicaiiuiu   oa  the  Actinn   of  thv 

Trani'p'irirtljle   PiieiiiuAtiR    Ap)Miratu>,'    ■SrAicrasFr    Corrr'pimd.-SI.,  *iii.    4, 

1878.— Guttnintin:    'A    Case  of    AirzrafAt^d   Itronchiai    A»thii;a  nvtited 

according  to  ScIiniUlw's  MollioJ,'    H'ienrr  mni.  T^-mjc,    xik.  ^4,  1878. — 

AX'nliU-nUlirji:   /ji  .Vn/lVmn  /Wufnnfin*  r  ffli  AppnrrPrhi  ilrUa  Striua  •  een 

2C'-fe 'ii  Ph'nio  SrAiiYirtli.     Milan,  1878. — H.  S«-hn_vder:  '  Tin'' Tr(iii«pi.rt»We 

Pn^umntic  Apimralii!!  and  hung  Oymnastics  by  thi-  Slick  Ksrrrisir  (Stoclc- 

iamnn), '  Sefitiffiief  Cafmp.-BL,  vili.  22,  1878,— Gt-ipel:  'Eniplojmonl  of 
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rHalca]**  Pm>amKtic  A|)pnratiw  in  the  RtMiucitailm  uT  tDiiH  ippinnitijr' 
DmiI  bf  Drownit^,'  Jtfrlinrr  kli».  WiJ-Sientehr.,  G,  1878. —  KoHiiniui :  ■  l^* 
Eli|UBuioai  Dsir  Aria  Ooaiprcma  c^frli  Apparati  rnvumatici  Tran>portnbili,' 
^irrkidopn- USeu!ia*MftUehr..Ta\.'it\.  Turia,  1S7U. — Moajii:  I)iiut$unfir*  t^  ' 
(iU  }\Um  »tit  rrgard ii>  iU Litfal  CAnHf/n.  I^]idp,  1879,  Wit.— J.I.-.  Hvlnii 
'On  PimcmBlic  Traitmrot,'  AVxJt  M<t'/.,  Srd  M^rMO,  !x.  3.  p.  230^  1676.— 
P,  Bumai :  '  I*utn)onBrv  IJupliysema  and  Fniliira  of  HMrt  Aciion  pured  br 
A4p>llM'rii]>«n(ic4,'  r^  .Sp/rimmtaU,  xliii.  p.  ■WO,  iUj"  lf^7tf — Kut«Rf -n  I 
'OntbelVumiDDuf  till!  liiilicftlidU.t  for  Ci>iniift-Mi«l  ami  ItaKllcil  Air,'  t'ttlrr 
mtA-rhir.  Prtue.  rt.  Ig'il.^Prainbprifer:  'On  Aorolberapeuliw,'  AddrMs 
J'liT'-rrd  to  tlio  Mcltcnl  Socirty  of  Slrm.  HVpwi-  mt4.  Prt»'t,  XX.  A\},  o<l, 
&t,  ldT9. — Kdlnod:  'On  Waldeaburffa  TranapnrUMe  FiieiinMltc  Appn- 
ntna,'  Myffim,  xli.  fi,  \.  Ltifi,  May  1671),— Monlbont:  *i)n  ih«  liloo<I 
Tnmim  in  iba  Anrtic  Sjalcn  aiid  Urn  Diflnbutimi  of  ibg  IUiK>d  in  tlia 
INilmoaaiy  CLrculatioo  during  Inapiralion  aud  Hipiration,'  Arthh  /,', 
AMtdirmU  Hud  I'^j/niitiogif,  1979. — I^'^n-iit;  'The  [iifluiticv  of  Itnipira^i 
ikin  on  i\f^  Hainan  Pdse,'  ArrA.  /.  ejpfrim.  fhtHoiaiiii;  to),  x.  1879.- 
KcJaaffn:  * Cnntributifin  lo  tUe  Tb«ory  nf  ['iKumatoiheraftpiitirs.  oi>  tli« 
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JMiifiwrf  «/*  7>MiAMNf  ;  <M-  th*  Apptimtiom  of  Cumpyturd  and  RarrJIfd  Atr  m 
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INTKODrCTION. 

TilEiiE  arc  a  surif-is  of  diKcaAi>s  of  iHo  rc-KpirBtnr^  organs  ^tid 
esijeciiilly  of  tin;  lungs,  in  ilu:  trcalincnt  of  vhicli  ne  may,  by 
eseroising  a  mecbuuifral  inSuence  iu  the  form  of  pressure  or 
suction  on  their  aurfiiee,  induce  cliaiigeti  which  affeet  the  existing 
{Kit  holngicul  pmcetises  and  tliH  lisKuc!<  in  a.  lUosI  d<>finit«  mitnnpr. 

As  tlie  air  presses  on  tlie  surfac«  of  t^e  respi  ratory  organs  with 
the  contimmunpreHsiire  of  oneiLtmonphere,  we  )ihidl  Bnd  increas- 
inij  nr  rfimiiiiphing  that  jtrcMure  l.ht-  mf»»t  convenient  way  of  es- 
errieing  such  a  mechanical  influence.  This  method  alao  affordf- 
118  the  means  of  carrying  out  a  mechnnica]  treatment  of  these 
lis  well  i\i  of  other  organs  t.t>|K)gnii>hii'ally  and  fiinctionnlly  con- 
nected with  tliem,  and  of  detenniuiiig  from  the  ontset  the  effect 
1o  be  produced  uixin  the  tissueB  with  respect  to  form,  density, 
resisting  power,  and  elasticity;  «o  ngain  theanionnt  of  diMplace- 
able  fluid  in  them  is  Ribjccted  to  increased  or  dimiiiiBhcd  jircssure 
to  a  determined  amount,  and  thus  the  capacity  of  tlic  whole 
respiratory  tract  can  be  made  to  sutFer  considfrablc  changes. 

We  bring  incyea*cd  pressure  to  boar  on  the  eurface  of  tlie 
respiratory  organs  when,  by  compression,  we  increase  the  den- 
sity i>f  the  air  inspired,  m  tliiit  it  exi-reiueii  a  pressure  greater 
than  that  uf  one  atmoKphcre,  or  when  during  expiratimi  we 
intj(Kln<'C  a  rcsi»t«nce  which  isgreat^T  than  the  pri-»»ur<;  of  one 
atmosphere  and  which  thi-  cxijinit-ory  |)n'.ssurc  has  in  exptratioa 
t«J  overcome- — that  is  to  say,  wlien  wc  make  the  patient  either 
inspire  corapiessi.^  air  or  expire  into  compreiised  air*  We 
obtain  a  diminution  of  atmospheric  pressure  (an  action  analo- 
goa»  to  tliat  of  cupping  glasties)  wUeu  we  rarefy  the  air  con- 
tained in  the  respiratory  organs  either  by  winsing  the  ]Mticat 
to  expire  into  rarefied  air  or  to  inspire  rarefied  air,  and  either 
May  the  air  in  the  hmgs  will  be  submitted  to  a  lower  pressure 
tliMB  that  of  the  atmosphere. 

'I'hesc  four  modifications  of  air  jireesm-e  — vis. 

1.  Inspiration  of  com]»re8aed  air, 

2.  Kxpirntion  into  coin]iresiied  air, 

3.  Iitspimtion  of  nin-'fifd  air, 

4.  Expiration  into  rarefied  air^ 
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aay  be  easilT  and  accaratiily  applied,  anil  a  mcclianical  treat> 
nirat  of  these  organs  thus  made  poB<ubIe  by  suitably  constructed 
•pporntuit,  whk-h,  on  account  "f  their  portahiUty,  are  «ill^<l 
tran^fortable  pnetunatic  apjxirutun.  Of  these  modification h 
of  TuiatioDii  of  air  pressure  only  two,  the  inspiration  of  com->J 
pressed  air  and  cxpirutiun  into  nircrKed  air,  which  Hloncm-rej 
rontempUted  by  the  discorerer,  have  come  into  general  nse; 
the  other  tnodiBcations  were  Hug^eittcd  by  Wahlenburg  and 
(•nlv  partially  adoptod  CTen  by  himself.  It  is  also  pus^iblu, 
by  combiniog  these  four  Divthodt),  to  bnD|{  abuomtul  prep-'nirej 
tvlations  to  bear  oo  inapiration  timl  expiratioQ  at  the  sam«  time] 
for  rhf*nipeutic  or  scicntilic  puqiuMV'i.  Of  the  niodi^cations 
thiu  rendered  possible  only  one — tns]iiration  of  compressed  air 
and  eipiration  into  rarefiwl  nir — has  be<^n  hitherto  made  use  <if 
therajiruticaUy  to  any  extent,  while  the  other  modificatJons—^H 
vi*.  the  inspiratjon  of  comi>rcsfod  and  exjrtration  into  com-" 
pretied  air,  the  in^>iration  of  ran-'fied  and  expimtion  into  cud- 
deoeed  air,  and  tlie  iti!«piriLlii>n  of  nirefied  and  exjiimtiou  into 
rarefied  air— have  not  been  thfn-oughly  investigated,  and  hiivu 
uoly  bM^D  studied  carefully  by  Speck  in  their  relation  to  re$pi>| 
ratjoD  and  the  interchange  of  ga.ie3. 

Tlie  importance  of  the  inspiration  of  oompreswd  und  ex-] 
pintion  into  rarefied  uir  wax  firift  maintained  by  Cube,  vbo . 
made   it  a  si«ciiil  ooniidorntion   in  the-  construction   of  his 
doaMe  apjianitus.    The  moat  complete  application  and  ulilisa- 
tim  of  the  changes  of  nir  pretuiure  jMHsible  by  this  comlanalion 
Itasn^v-ntly  been  provided  by  thy  wiitt-r  bt.-lhiu!)  (SchO/'f rtidi/r* 
iJiiSf)  of  Geigel  and  Mayer  wilh  the  double  ventilator,  which  ^m 
imut  now  be  regarded  as  the  mont  perfect  tran^portahte  pueu*  ^M 
malic  apiKiratnt).    Waldenhurg  had  already,  when  the  ueceHsity 
iraae,  comluuetl  the  inspiration  "f  compressed  air  with  expjni- 
tioQ  into  rarefied  air  in  either  of  two  wnvft— either  by  making' 
a  cMtnin  number  of  expinition>i  follow  a  series  of  in^pirationH 
by  meaaa  of  his  simple  H|>[tantus,  or  by  combining  two  of  the 
yuDVMCw  apparat uti  m  a«  to  cause  an  expiration  into  rarelied 
■tr  lo  follow  iiiLiuediately  u|>ou  an  in^pir-atioa  of  coiuprewed  S 
air.     Thi*  method  lias  been  generally  termed  the  comhimnl  ™ 
nrtlMid,  umt  the  first  modilicntiun  hiis  liet-n  described  as  thr 
iat«ifnitting,  the  e«cond  as  the  ffltemniiDg  method. 
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Sine«  io  this  case  th«  pressure  or  Euction  acts  on  the 
pulnKmury  surfiiL-(>  nuly  {ein&fili(f\  nnd  does  uut  at  the  Baine 
tmie  a(!t  on  tlic  general  Kiirface  of  tli»  vhole  hoAy  [alUeituf),ti» 
in  the  ciise  during*  residence  in  an  atmospliere  nf  compressed  or 
nirelivd  air,  as  in  ihe  diving-bell,  or  ou  heights,  or  in  the  pueu- 
inatic  chaiubiT,  tberuforL-  we  must  always  cmplov  ouly  a. 
relatively  fi'rcble  force,  t«  avcfid  a  distention  of  the  luug  tiBsutr 
hy  positive  prefsure  on  the  ont-  hand,  or  Ihc  rink  of  vnscuhir 
ruptare  and  hfipinorrbage  hy  too  great  rarefnctioo  of  the  air  on 
the  other.  The  depvts  of  juvrtHure  jjnsisible  with  the  trans- 
portable nppJinitiis  vary  Iwtwpen  a  ±  prtssure  of  j-Jj,  to  ^ 
atmosphere  only;  ami  even  Iwtween  tht^se  limits  the  higher 
dpgrees  of  pressure  of  compressed  as  well  as  of  mrefied  air  h 
only  employed  Ihempentically  in  exceptional  cnse»,  and  gene- 
nlly  we  use  only  the  medium  clegreee  of  pressure  np  to  ^'- 
almo^phei'e  with  cixninvsi^ed  and  j'^  atmosphere  with  rare6ed 
air.  Of  the  degrees  of  pressure  i>os!!ible  with  the  diflferent 
npiMiratns,  we  shall  speak  more  fully  when  we  come  to  the 
dcHcription  of  these  apparatut!,  and  of  th«  special  estiin:itioD 
of  the  degree  of  pressure  applicable  in  individual  disiascs,  in 
the  thirmpeutie  section. 

Alternliuns  of  air  pn-ssurf,  limited  to  the  pulmonary  surface, 
by  means  of  the  pori.ahlc  apimratun  net  purely  mcchauiually  cither 
by  pressore  or  by  suction,  and  not  only  upon  the  respiratory 
organs  and  their  fuuetions,  but  also  u[iua  the  k-emir  cin-'ul»tion 
by  the  displaeonient  or  suction  to  which  the  blood  circulating 
in  the  pulmonary  circulation  is  snbjeeted,  and  through  this 
finally  upon  the  heart,  and  the  systemic  circulation. 

This  mechanical  effect,  is  exercised  during  both  parts  of  the 
respiratory  act,  upon  inspiration  ua  well  a*  upon  expiration. 

In  the  use  of  the  transportubie  a)ip[initus  whaleve.r  chemiciU 
influence  is  extorted  ujwn  the  functions  of  respiration  is  solely 
B  result  of  the  mechanical  agency.  While  by  the  inspiration 
of  conipresBwl  air  portions  of  the  lung  which  have  ]>renously 
been  inactive  become  restored  to  activity,  on  the  other  hand  by 
foreihle  expiration  into  rarefied  air,  in  pulmonary  affections 
with  insufficient  expirafory  power,  the  inspii-ation  which  imme> 
diately  fbllowB  becomes  deeper  and  fuller,  and  the  re^icatory 
changes  necessary  to  nutrition   are  accelerated,  though 
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tpeeuil  infiueDC«  is  exorted  upon  the  Byat^mic  processes  of 
oiidjitiou,  nor  is  there  any  ab»tolute  increase  of  aluorption  of 
oxygrn  fcf.  I*iicuuiiitic  (!abiuct.). 

FiuiiUy,  an  aUciiiiit  hoH  hvKu  made  to  a^saociate  with  the 
mecbaoicaJ  treatmtmt  a  itiniultaneaus  chemical  action  u|)oii  the 
aocous  membraiieg  of  the  rcqiimtory  organs  and  tbc  pulmonary 
tOrfKe  itself,  by  mixiug  vulatil(<  uivdiciual  agents  and  reiipinble 
faacfl  with  the  cutnprebStKl  air.  For  tliiH  purpoHe  contrivances 
arp  affixr^l  to  the  diflVrifiit  {>iieuinatic  ap^uualUM  which  facilitate 
lb)))  mi'ilicat  ion.     ^^'u  tthall  rt-turu  to  this  ^ubjtx't  further  uu. 
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APPARATUS. 

The  nntnhrr  of  the  so-called  trans^tortahle  aj>|>aratt»i  nov 
OW  command  for  Ihe  mechauical  treatment  of  the  respiratory 
and  circulating  wgans  is  already  considerable.  TTwy  differ  not 
only  aH  to  the  principle;!  npon  which  they  are  constructed,  but 
abo  in  ihi*  extent  of  their  applicability. 

Tbt  first  appamliui  of  Hauke  and  Stork  are  boiler  apparatus 
«ith  watrr  outlet,  compression  and  rarefaction  of  the  air  being 
priHiuced  by  btUowe  or  water  pressure.  The  a))parattu  more 
rwwfilly  toiKuluoed  and  moat  f^euenUy  employed  are  eoit- 
vtrorii^l  on  the  pnneipte  of  the  gasometer  or  that  of  tlie 
bellawv  utid  the  iiceonlion,  while  Oeigerii  ncv  apparatus  makt»i 
ate  of  the  watciM-nginc  bellows  very  much  employed  formeriy; 
and  *'ariim9  other  mechnnind  motive  powers  bfsidfs  theiie  have 
been  employed  in  the  construction  of  i^uch  u]>punitu»,  as 
Btinscti'H  water-engiae  bellows  by  Hogjes,  then  Kinkor'i)  modi- 
Eaatioo  of  B.  Frankel's  suctitm  jmrnp,  but  none  of  these  have 
cotM  ioln  practical  nfv,  AlmoKl  all  the  apjianitus,  with  the 
otDtptioa  of  that  constructed  by  Berkart  and  J-1.  Dobell,  which 
ncdv  odmitH  of  expinitiou  into  rarefied  air,  iis  nl.>M>  inspiration  of 
ihit  suae,  and  i»  now  very  Mcldom  used,  aduiil  of  the  employ- 
BMOt  both  of  cotn]ireRscd  and  of  rarefied  air,  either  »e[ianitely 
utA  intcrmitttngly  or  (at  lea«t  the  best  of  them)  combined 
uitod<Mible  apiAratus,  and  in  altematton  (the  a)i[xiratu&  of  J. 
Uuke,  l»  Waldenborg,  Schnitxier,  Tobold,  Stork,  Btedert, 
Fdinkel,  TirntlcT,  J.  I^nge,  Oeigel  and  .Mayer).     The  doubla 
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apiuiratiiflof  Cube,  Wpil,  SchDitJtler  act  eorninHoiiBly  aith  the 
aiijiHcntion  of  compressed  and  rarefied  air.  or  inlennittontly 
uiid  altfmutel^'  witL  iuterrnptioiiK  for  the  eii)]jtyiDg  and  tilling, 
nn  the  simple  apjianiLuK  combined  into  two  apjiajatutk  The 
ap|ianitua  recently  invented  by  Fiukler  and  Kuclis  euablts  the 
patiCQt  to  iujpire  comprev^d  und  fxpire  iuto  ruretied  air  at  the 
same  time.  Ueigel  and  Mover's  double  ventilator  provides  a 
constimt  continuous  artiou  of  vnch  inethnd. 

Il  would  carry  us  loo  far  in  enter  into  a  full  critical  denci-ip- 
tion  of  these  several  apjrarainii,  and  we  mu^t  therefore  content 
ourselves  with  describing  snmewhat  niinut*'ly  the  apftaratus 
which  are  really  serviceable  for  scientific  resenirhes  and  practical 
purposes,  accoiding  to  their  conatniction  and  technical  niaoipula- 
lion,  compuriag  their  efficiency  so  far  as  it  is  necessary. 
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(a)  BoiLEH  AlTAKATL'S. 

1.  //(lute's  Appar<itttti, 

Although  other  phyHcinns  had  previously  cherished  the  idea 
or  made  attempts  on  their  own  account  to  admiuister  inhntations 
of  coinpreased  iiir  for  thernpeutie  puriKjeseif,  yet  the  honour 
belongs  to  Ilauke  not  only  of  huving  rightly  grasiied  the  value 
of  the  mechanical  action  of  condeneed  and  rarefied  air,  but  also 
of  having  realised  tliis  idea  by  the  publication  of  his  experiment*, 
together  with  the  design  of  a  t raiisprirlMble  [ineurnaticappnnitus 
constructed  hy  luraHt-lf. 

IJnfortuniitety  he  did  not  tiucteed  in  producing  an  apparatus 
which  iidraitted  of  n  sufficient  development,  of  force  and  con- 
stancy, and  even  the  various  improvements  which  he  made  in 
hie  original  apparatus  fiiiled  ic  correct  its  inherent  defects,  as 
the  principle  itself  on  which  the  apparatus  U  constniered  is 
an  erroneous  one,  and  improvements  in  its  technical  execution 
could  not  do  a^vay  with  the  deHeienoiex  resulting  from  this 
nidiciil  error.  His  ai>p;imtus,  therefore,  waabutlittle  used,  and 
is  now  completely  superseded  by  far  better  ones  which  answer 
all  the  purposes  of  scientific  exiierimetit  and  prairtjcal  applica- 
tion.   The  apjtaratQfi  itself  has  now  only  an  historical  valui.-. 

In  its  later  improved  form  Haitke*^  apparatus  (fig.  18)  Con- 
m\s  of  a  eytindricaj  leaden  vessel  26  ceuuwctrea  high  and  29 
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centimetres  in  tmDS\-eree  diameter,  which  is  divided  by  a  parti- 1 
ticm  oot  quite  reaching  to  the  bottom  into  two  e(|iul  portioas, 
which  romiDuaicatf  bplow.  One  of  thest?  divisioDK  ii;  njieu  nlinve  ; 
the  other,  the  actnal  air-recfljver,  in  clnswl  at  the  lop  aod  is  pro- 
koged  12  centimetre))  higher ;  it  has  two  ttibcH  {a  and  6)  jiaNKd 
through  its  cover,  both  of  which  lead  iiitii  the  air-rerciver,  anrl 
scxve  to  receive  tubefl,  one  of  which  c  cnmniunicates  with  ibe 
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lowii.  and  (he  other  e  in  connected  with  the  mask  i. 
tube  c  communicates  with  the  bellows,  which  ia  connected  with 
(bn  Ud  by  means  of  n  double  valve,  and  U  m  contitnicted  that 
by  nuniiiidntiou  of  the  plug  which  cIomcn  it  air  can,  by  mean* 
■of  iJje  brllowg,  Iw  pimiiKsl  into  the  receiver  from  the  ntmn- 
t(>bn^,  or  on  the  other  hand  pumped  out,  and  thus  the  air 
viUiui  it  csn  be  either  condenied  or  rarelieU.    The  boiler  b  Xtt 
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thf!  right  of  the  air-receircr  mrtns  the  compressed  air  when  it  is 
ein]ilm*ed.  For  if  we  plo«e  the  tube  h  and  pliicp  the  flexible 
tube  at  d,  ilie  air  rtrenms  through  the  hoiler  »,  where  it  can  be 
warmed  or  charged  with  medicinal  subslaiicpii.  The  mai»k, 
which  is  mnde  of  metal  with  an  indiarubber  rim,  njipns  freely 
outwarrU.  hut  is  fitrnii«hed  on  the  eide  next  the  tube  with  a 
S]>riuj^  valve.  A  simple  iurangement  euables  the  {latimt.,  hy 
laying  a  finger  npoa  it  from  without,  to  open  the  vajve  as  soon 
ns  he  oloses  the  larger  oritice.  To  use  the  apparatus,  the  valve 
is  first  cIo84m]  and  it  in  then  half  filled  with  water,  which  stands 
at  the  same  level  in  both  conrnmrtnients.  The  valve  is  now 
placed  according  as  the  object  is  to  produce  cumprcsaion  or 
rarefiii>t ion  of  the  air,  and  the  bellows  »et  in  motion.  Id  the 
former  case  air  is  foroed  into  the  receiver  with  every  turn  of  the 
pump:  the  water  sinks  ia  it  and  rises  proportionatety  in  the 
open  half.  In  thi?  Bi'cond  cas*'  air  is  dmwn  out  of  the  rcefiiver 
with  every  aet  ion  of  the  bellows  ;  the  water  rises  in  it  and  Mnku 
proijortionately  in  the  open  oomiiartment.  Tlie  pressure  tiuder 
which  the  air  in  the  receiver  is  condensed  ur  rarefied  is  the 
result  of  the  difTereiice  of  ihe  water- level  iu  the  open  and 
closed  liidf  nf  the  cyliinler,  and  may  be  read  off  on  the  former 
by  marked  linos. 

If  compressed  air  is  to  be  inhaled,  th(;n  the  patient,  when 
the  air  in  the  receiver  is  enfficiently  condensed,  oloBes  with  his 
finger  the  omer  orifice  in  the  mask  which  fits  on  airtight,  and 
so  compresRcs  at  the  wime  time  thf  spring  which  cIcxhrs  the 
valve,  and  inspires  the  iiir  tlint  streams  out;  in  the  opposite 
case,  if  the  jKiticnt  is  to  expire  into  rarefied  air,  he  breathes 
freely  in  and  out,  and  when  he  has  completed  an  inspiration  by 
pressure  of  the  finger  he  changes  the  eommunicatJon  of  the 
mask,  whereupon,  with  more  or  less  of  a  feeling  of  eonstriction, 
a  part  of  the  residual  air  .itreams  out  of  the  lungs  and  into  the 
air  receiver,  in  consequence  of  which  the  water  begins  to  rise 
in  the  outer  space.  With  each  respiration  the  pump  must  he 
■  worked  affesh  and  eoutinuoualy.  The  condensation  and  rare- 
fuelioQ  uf  the  air  to  be  obtained  by  means  of  this  appiuatus 
niijges  between  a  pressure  of  ±^^— I'g-  atmosphere. 

The  defects  of  this  apparatus,  apart  from  the  fact,  that  an 
uaiitAlit  i«  general  ly  neeesi'nrj'  for  its  management ,  are,  first,  that 


the  air  pncsure  obtainable  by  it  is  for  too  eliglit,  and  frequently 
that  il  iei  not  constant,  an  tht.'  jiressiire  in  th«  air-receiver  v'aries 
■il-h  each  rwpirafinn.  It  is  therefore  nwessary  to  work  the 
belloirs  i>3ntinuou8ly,and  tlniR  during  each  respiration  to  ohtaiu 
cxwdensatioQ  and  mrefactiun  of  the  air  only  siiasmodicAJlj. 
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2.  Stirrk^i  ApparaUiH. 

On  the  principle  of  the  [iressure  of  fluids  in  comniunit-ating 
fiil)es  Stork  conetructt-d  an  Hppiiratus  (tig.  19j  which  consiste 
of  n  doable  leaden  boiler,  the  partitions  of  whicli  communicate 
by  n  connecting  tube  nnti  are  closed  by  stoiMWtks.  Only  one 
i)f  tbe  paititions  lint*  a  lid,  while  the  othir  !ms  an  ojien  orifiee. 
The  double  boiler  is  siifpeuded  between  two  screws  vn  an  iron 
rttand,  eo  thut  it  can  be  CHsily  moved. 

Stork  effects  the  cinupresf^ion  and  rarafiiction  of  the  air 
eimply  by  inclining  the  apjKiratU)*  to  one  side  or  the  other, 
vhen,  according  to  the  law  of  (-oniinuniciiting  veesela,  the  water 
flows  over  lowartls  the  incUuiid  surface  Hiiil  thus  coudeu!^!.'!!  or 
rantlie^  thi>  air  in  lbt>  closed  liiilf,  anHwering  tu  the  inclination 
of  the  vessel. 

As  the  rcgiiUtion  of  iho  pressure  for  arti6c-iid  respinilion 
restii  only  on  the  mollification  nf  the  inclinations  of  the  boiler, 
which  the  ]>atieut  or  an  assistant  must  manage,  I  he  pressure  that 
irf  lo  be  olrtained  is  never  therefore  uuffitiently  accurate  and  is 
alt*;i  tniiontitant,  ho  that  the  same  defet'ts  which  render  Hnuke*» 
nitparatiis  unfit  for  scientific  and  therapeutic  puriioeos  0.U0 apply 
to  that  of  Stork,  and  ^ind  in  the  way  of  itg  gL-neinl  Hdo|il)on, 

(b)  ArrAHATCs  cossriitcTED  os  THE  Gasometeh  Pm>'t!PI,K. 
1.    V/'atdenbitrg'a  Apparattut. 

Wnldcnlnirg'ii  npp!ipj.tnfl,  tionsidernbly  improved  in  its  second 
fmm,  consists  of  a  i^ylindrical  vprspI  1  metre  long  and  30  eenti- 
nielres  in  diamr-ter,  in  whtcli  moves  a  second  eylioder  oih'Q  at 
the  bottom,  closed  at  the  top,  of  equal  height,  «nd  27  centi- 
metres in  tliiimotcr  (fig.  20).  The  upper  jiart  of  the  outer 
cylinder  is  widened  for  10  centimetre*  of  its  length  to  the  ex- 
tent thiit  the  diameter  of  the  widened  jmrt  i*  exactly  double 
the  dinmeier  of  the  inner  cylinder,  i.e.  54  centimetres.  The 
lii  of  the  inner  cylinder  is  no  longer  fitted  on  to  the  upjier 
margin,  as  was  formerly  the  case,  hut  at  a  distance  of  8  centi- 
metres below  it,  which  exactly  answers  to  the  water-level  when 
the  cylinder  is  fidl.  The  outer  margin  of  the  inner  cylinder 
hnn,  however,  retained  the  full  heigh*,  of  I  metre,  as  before.  By 
these  modifications,  vhJcb  were  absent  in  the  Brat  apparatus* 


which  coDsistMl  sim- 
|ilj  of  two  c^lindcn 
moTin^  within  mw. 
siiotht.-r,  of  the  above 
proportioDal  dimen- 
itoijf,  tht*  water-lfwl 
of  the  fvlinder,  wliicli 
fcnnerly  oouW  only  bi? 
filled  up  to  20  ceuti* 
oiirlres,mu  \ye  brought 
Up  to  8  cent  imct  ivs, 
aDd  the  calibre  of  thu 
crhodfT  caQ  W  com- 
pletely uliligtKl  fur 
the  VH^  of  compresGed 
u  well  as  rarefied  air, 
wh«re3»  pruviouslv, 
«heu  the  np]  mint  ii> 
bad  beeu  tilled  higlnr-r 
vith  wat«r,  it  would 
mn  «v(>r  uoder  stroDf; 
eomprv'sirtn.  Then, 
bjr  the  deeper  inaer- 
lio4i4ir  ihtr  cover  in  the 
isDrr  cylinder,  whi^ri 
tbc      latter     touches 

buttotn*  all  Rir 
excluded  from  it, 
tJke  water  now  reach- 
ing np  In  the  lid. 
Kwmwij  whi-n  tliis 
wxa  the  caw  a  coo- 
<Mvnkbl«  residue  of 
air  rnnaiai-d  beUud — 
auwly,  au  much  a« 
IIm  innrr  vyliDdtT 
emid  bold  from  i(»  hd 
tlo     Ibe     wnler-lev«*l ; 

thv  water  stood 


REHPIRATOHr   THEILU'EUTICS. 

at  20  ceatimetres,  this  amounted  to  11,460  cubic  eenii  metres  of 
nir.  Tills  drawbai'k  beeame  particularlv  incunveiiic-itt  whon 
formerly  cxpimtiou  vhs  made  into  rarefied  air ;  the  residual  air 
then  not  oqIt  coutwacd  a  large  amount  of  carbonic  acid,  but 
under  cf^rtain  drcunistimt-fa  uIj*o  otbcr  prorl'icts  uf  cxpimtion, 
whiii'Ii  might  ])OS!iibly  be-  injurioiu;  ia  their  influence  and  neccssi- 
tiilcd  frequent  and  thoruiigb  ventlhition.  In  the  new  apparatus 
the  only  residual  air  is  the  small  amount  in  the  pipe,  and  thit^ 
by  raising  the  itinur  cylinder  up  a  little  and  lowering  It  again, 
can  be  thoroughly  mixed  with  the  outer  air  and  thus  ventilated. 
Finally,  in  order  to  prevent  contamimttion  from  the  entnince 
of  duut,  the  upper  wideneil  [mrf.  of  the  outer  cylinder  lins  l>ecn 
fiimish(?d  witba  firm  lid.    Both  cylinders  are  madeof  sbt-el  zine< 

The  movemi-nt  of  the  cylinderK  one  within  tlift  othor  is 
effected  by  the  following  arrangement : — Three  metal  rods,  ii 
little  over  a  tnotre  in  length,  rise  from  the  widened  upper  port 
of  the  outer  cylinder  ;  these  are  conneeted  with  one  another  hy 
a  movable  hoop,  and  each  rod  is  sunnomited  by  n  wooden  wheel; 
over  these  wheels  run  ehiiins  whieh  are  faBtened  intenially  to 
the  anterior  ])art  of  strong  metal  rods  which  run  from  the  inner 
cylinder  towards  the  niai-giu  of  tlic  outer  one  ;  the  frei-  ex- 
tremities of  the  chains  which  hung  down  outside  have  hooks  to 
which  weight*  can  be  attached.  TiieKe  horizontal  metal  rodfl 
serve  at  the  same  time  to  steady  the  inner  cylinder  in  its  move- 
inenta  within  th«  outer  one,  while  they  terminate  in  front  in 
forked  extremities,  so  as  to  encloue  loosely  the  outer  hars  of  t  he 
apparatus.  On  each  of  the  outer  bars  is  attaehed  a  movable 
clamp,  wliieh  i*  best  fiistened  at  a  height  of  ft5  eenrimetrefi, 
where  there  is  a  gmovc ;  it  prevents  tlie  jerking  up  of  the  forks 
of  the  inner  cylimlcr. 

There  arc  two  oiienjugs  in  the  cover  of  the  inner  cylinder; 
one  communicatee  by  a  flexible  tube  with  the  mask  ;  a  qoick- 
ailver  manometer  divided  into  milUmetres,  up  to  40  millimetrefi 
above  and  below,  fA»  airtight  into  the  other. 

The  outn  cylinder  has  near  the  Iwttom  a  stopcock  to  allow 
the  water  to  run  off.  also  a  glass  tube  eomnmnicating  with 
it  runa  along  it  from  the  top  to  near  the  bottom — with  centi- 
metre divisions  (xim-?iponfling  tothofie  of  the  cylinder— on  which 
the  level  of  the  water  in  Lt  mav  be  read  off. 
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The  inner  cylinder  is  also  dirided  in(o  eontimetros,  begin- 
ning  al  th(>  apper  margin  with  0,  and  ending  at  the  lower  vith 
100.  lletades  this,  Wnl(t«-nhiirg  haK  had  inserted  into  ite  upfter 
put  of  it,  aeoording  to  its  capacity,  a  scale  in  cubic  ccntiuii'tre* 
— from  10  to  100  np  to  10,000  cubic  centimetres — which  nllown 
oftbu  lue  of  tht;  uj)iitiriitii<!  a»  a  ai^iroineter. 

A  closc-Kltiug  tin  musk  for  tbe  face,  bound  round  the  edge 
with  indioTubbeFf  is  mounted  upon  a  bta«4  peg,  which  is 
conn(Nrtcd  with  the  flexible  tub/"  lendin(j  to  the  npfnnilii?.  On 
tie  peg  ihore  is  a  J-  shaped  [wrforated  stopcock  with  wide  bore, 
br  the  turning  of  which  the  mattk  is  made  to  communicate  with 
the  nir  of  the  inner  tin  cylinder  tmly,  whili*  the  outer  air  Is  ex- 
cluded, or  on  the  other  hand  freely  with  the  outer  air,  while 
the  n|>panitU8  is  entirely  closed. 

Wnldcnburg  usually  liaa  three  bi/cs  of  maakn  kept  in 
fti>ck.  The  medium  size  fits  most  adults.  It  if  generally 
«UT  to  make  the  roiwk  fit  closely  by  a  little  manipulation  if  it 
dues  not  do  so  originiilly,  but.  motuttaches  may  interfere  with 
its  fitting  airtight.  Whether  it  is  completely  doeed  or  uot, 
the  nppatntus  can  be  regulated  most  accurately.  E.g.  if  eom- 
|a«8Bed  air  be  inhaled  by  means  of  the  musk,  the  cylinder 
linki  (town  only  so  long  lu  the  [latient  inapircs ;  afterwards  the 
eyliiwler  most  remain  fixed  immorably.  The  mm«  holds  good 
fbr  expiration  into  rarefied  air.  From  considerations  of  clt-on- 
llaei*,  as  well  as  on  accoimt  of  any  possible  contagion,  it  is 
dMiiabWthat  each  pnttf^nt  should  have  his  own  mask.  The 
eock  of  the  masV  is  easily  handled,  so  that  no  {Kitient  will  find 
any  difficulty  id  regulating  himself  ilH  opening  and  closing 
and  io  managing  the  aptnnttns  in  (he  different  \f&Tii  of  the 
FMptratory  act.  The  help  of  an  nasistjint  is  quite  unnecessary 
ID  the  employment  of  Wuldenburg's  apparatus,  if  the  patient  is 
only  proiK-rly  iustrm-ted. 

The  working  of  the  apparatus,  according  to  Waldcnburg,  ifi 
a>  follow* ; — 

Kill  the  outer  vessel  with  water  up  to  a  given  height^  and 
Ik  the  inner  »eaael  gUde  dovru  to  the  bottom,  the  nir  meau-  fl 
while  eiicnptng  freely  tlinxigh  the  mask ;  theu  close  the  stop-  ^ 
ooek  in  the  maak  and  hang  weights  on  to  the  hooks ;  then — 
aMmniDg  they  are  heavier  than  the  inner  cyliodcr — they  will 
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immwliatrlyilmwthe  luttcr  uplo  a  given  point, fo  be  accurately 
detfrmined,ancl  tlius  rarefy  the  air  within  toanexteut  tlial  may 
Ik-  r«giilated  with  precision.  Tlie  heavier  the  su^ifeiidt^l  weight, 
Ui«  greater  will  be  the  rarefaction  of  the  air.  The  degree  of 
rareftction  can  be  easily  FeAdotFonth(>(iiiiok«ilvor  maoometer  ; 
this  answers  almost  coinplt-tely  to  tboe^tJuiitte  obtained  by  cal- 
culating the  etl'ect  of  the  weights  misjiended.  At  the  saxnti  time 
th*"  water  sinks  in  t  twr  nut4ir  vpssel,  and  it.»  level  i-nn  be  read  off 
on  the  glass  tube,  and  rises  in  cruresimnding  ratio  in  the  inner 
vessel.  If  we  now  open  the  strtptwk  of  the  mjisk,  so  that  Ibe 
air  of  the  cylinder  comiimnicaltrs  with  Ibe  outer  air.  then  the 
inner  eyliudfir  sueks  in  air  from  the  atmo^pb'ere  and  aecends^ 
but  the  degree  of  mrefaetion  of  (he  air  within  it  i-etnatus 
constant,  which  is  the<trelically  neeessary  avcnrding  to  physical 
laws,  as  the  unaltered  traction  of  the  same  weights  acts  per- 
maoently,  ai  is  visible  to  the  eye  by  the  manometer  standing 
at  the  same  level.  If  now  llie  inner  cvliuder,  initlead  of  com- 
miinicatiug  with  th<.-  outur  air,  is  by  Dienns  of  thu  mask  brought 
into  communication  with  the  luuge  in  respiration,  tlien  there 
follows,  in  the  s;im<»  wiiy,  wilh  conxtant  force,  a  suction  of  the 
pulmonary  air  into  thi?  ap|mrutus. 

The  cylinder  continues  to  rise  till  it  is  lifted  out  of  the 
water.  To  prevent  it -i  too  sudden  rise  and  possible  injury  to 
the  apparatus  tht-ieby,  theclaiupji  already  described  are  fixed  to 
the  iron  rods  and  stop  the  cylinder  from  riaing  higher.  If  the 
upiiaratus  iB  filled  with  water  up  to  a  height  of  8  centimetres, 
marked  ou  the  outer  cylinder  as  *  water  heij^bt,'  {Wap»erh'the) 
then  the  inner  cylinder  can  rise  when  the  air  h  rarefied  by  ^ 
atmospheric  pressure  u])  to  a  height  of  about  83  ceutinietroi;  be- 
fore it  is  lifted  out  of  the  water.  As  -^^  atniocplieric  pressure  ia 
that  most  frequently  employed,  It  has  been  thought  Itest  to 
Bcrewon  ihcdampaat  tbat  height,  where  there  is  also  a  groove 
for  them  in  the  iixiu  rods.  If  slighter  rarefaction  of  the  air  is 
desired,  the  clamjis  may  be  screwed  on  higher;  if  greater,  lower; 
or,  what  is  more  convenient,  in  the  latti-r  case  we  must  take 
care  that  the  cylinder  doe«  not  rise  quite  as  high  as  the 
clamps.  If  the  height  of  the  water-level  iu  thu  apparatus  is 
altered,  theee  conditions  altio  change  accordingly. 

If,  on  the  other  hand,  the  object  is  to  employ  compressed  air, 
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br  mcaofi  of  ilie  weights  tlrnur  up  the  inuer  cylinder,  the 
stopcock  being  open ;  next  close  tbe  itopcock ;  remove  the 
weights,  and  place  them  instead  in  the  dish-Ukc  hollow  above 
the  lid  of  the  inner  cylinder.  These,  together  with  tbe  weight 
of  the  cylinder  itself,  compress  the  air  within  it,  tui  dhown  hy 
the  manometer,  and  »t  the  siime  time  the  water  iiinkH  in  the 
inarr  and  risen  in  the  outer  VL^ssel.  If  we  make  communication, 
by  (lining  the  Ht«pcrick,  with  the  enter  air,  or  causi;  the  pa- 
tient to  ini^ire  through  the  mask,  then  the  cylinder  sinks,  bub 
the  air  within  it,  in  thi»  case  aleo,  maintains  constantly  its 
ori^nal  degree  of  denfity,  as  the  manometer  bIiowo,  till  the 
toner  cylinder  has  reached  the  bottom  of  the  outer  one. 

We  can  read  off  on  the  scale  of  the  inner  cylinder  how 
wmy  centimetres  the  cylinder  hai*  fallen  or  risen  with  each 
nqdratton,  whether  in  in^pimtion  or  expiration.  As  the 
oapBcity  of  the  cylinder  for  every  centimetre  of  height  ift 
known — it  is  calculated  at  about  573  cubic  centimetres — there* 
fore  it  con  be  accurately  determined  how  much  air  is  either 
withdrawn  from  tbe  cylinder  with  every  inspiration  or  added 
to  It  at  every  expiration. 

Hie  working  \tovrvT  of  the  apparatus  cao  be  very  easily  found 
aoeording  to  tiie  given  ratiuit. 

Tbe  Weight  of  the  atmoapbert;  upcm  a  square  centimetre  of 
Mi£kce  ie  known  to  amount  ti>  an  avemgc  <^  1033  grammea. 
Tbe  florbceof  the  inner  cylinder  ofoTirapparatuE(r'tr)  amounts 
to  (V  ^««bout  572*8  «iuare  centimetres.  The  pressure  of 
■B  atmosphere  u]>ou  that  is  therefoi-u  rockoDud  at  103:1*572,8 
gtmnuu^=2^1,7  kitugnunmet(=abi)Ut  WHS  Ibti.  According  tti 
this  it  is  easy  to  reckon  to  what  precunre  of  atmosphere  any 
Bitmber  of  weigbti  that  arc  pkicud  or  auspended  on  the  app«- 
ntus  coTTespoods. 

If  instead  of  1183  lbs.  we  take  tbe  round  number  of  1200 
ifc^sOOO  kiloffrauines,  an  amount  which  may  be  wholly  or 
partially  oompensatttd  by  firiction,  even  though  this  be  digbtly 
ntlaced,  the  re«ulte  are  the  ratios  given  in  the  following  table : — 
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The  figures  given  in  this  tjible  for  mereury  and  water  pres- 

sure  L'urresi>ond  to  thti  medium  elevation  ruf  the  barometer  and 

are  subjfct  to  llie  Tariations  of  at.niti»*[>Iieric  pressure.      The 

water  nittuometer  in  the  apparatus  v(  fuurse  docs  not  show 

these  figiu-fs,  but  quite  different  ones.     Ab  nlreudjr  mentioned, 

it  only  shows  the  height  of  the  water  in  the  outer  cylinder, 

and  its  height  in  the  inner  one  must  be  calculated  from  that. 

The  differpTicf?  of  the  two  marks  the  water  prctwure. 

It  must  nlBo  be  remembered  that  the  weight  of  the  inner 

eyUnder  itself  is  also  to  be  taken  iuto  account  in  the  calcula- 

tion :  this  amounts  to  something  over  10  lbs.     If  oiir  object  is 

to  compress  the  nir,  we  iheiefore  placi>  u]>on  the  cylinder  a 

weight  10  Iba.  lera  than  that  the  effect  of  which  we  wish  to  ob> 

tain ;  conversely  for  riir*?Eaetion  of  the  air,  JO  lbs.  more  niuat 

be  suspeudcd  to  it.     If,  for  example,  we  wieh  to  apply  a  pressure 

of  30  Ib9.=  19  millimetre»  mercorj  iireB8ure=iV- atmosphere, 

we  must  place  only  20  lbs.  on  for  compressioQ     on  the  other 

hnnd,  for  ranrfaction  suspend  40  Mm, 

GASOMETER  APPARATUS. 


TAf  EmptajfMtH  ofth  Apf«mt\i»  at  a  SfMronrttr. 

If  ve  Biupeod  on  the  chaina  of  the  appnratus  vreiglitii  eqiisl 
to  tht>  weight  of  the  iniitu'  cylinder,  v'li.  10  Ibit.,  il  remmns  in 
rqailibrium  at  every  height  if  the  stopcock  is  ri|M!ii.  It  th^n  re- 
presents a  (letfc'ct  fiiurometcr,  ami  1  ci;uti[netru[tfeji-liQ<li.T  height 
Muwere  to  573  cubic  ceotimctrrs  of  cap&citj,  and  we  have  only 
10  multiply  the  number  of  ccntimctron  which  the  cylinder  rifles 
to  find  the  value  of  tlie  ^'itxll  capacity  of  the  lunga.  In  order 
In  avcud  multiplication  and  to  be  able  to  read  off  smiUI  ^^lues, 
Waklenbui^  had  un  aeciinite  scale  coD8tnic(e<l,  in  which  ev^ry 
diridiog  Uae  corresponds  to  100  cubic  centimetre!!  capicity  of 


llw*  cylinder.  This  i*ale,  which  goes  up  to  10.000,  ift  attarhf 
loihe  upper  margin  of  the  cylinder.  In  order  to  bidanee  the 
cylinder  eiactly  and  to  ovoid  friction  as  much  &s  jtoMtible  it 
Will  be  better,  instead  of  10  lbs.,  which  is  the  wHght  of  the 
«j1jnder,  1o  oite  12  Itw.,  i.e.  4  lb«.  plnccd  on  each  clioin  and  2 
lb*,  on  Ihv  lid  of  the  inner  cylinder ;  le«eer  diffen'nve^  can  Ilien 
be  ai^ait«d  by  groina  of  shot. 

Far   inflation    w«    make    u»e  either  of  the  nui«k  or  uf  a 
^lecial  mouthpiece,  or  of  the  lerminating  juece  of  the  atoitcock  i 
which  uauollr  serven  in  Gsiug  on  the  mask. 

Laetty,   Wjihlenhurg  had.  a  metaj  groo%-c  affixed   to  tha . 
^       Mrieriur  f  arfaee  of  the  outer  cylinder,  and  a  Bask-holder  taa6i 
■    to  fit  into  it  wldcb  receiver  a  W'ultTg  fl»k  (fig.  Vl),  iu  case  yio] 


SKXPlXATOSr  THESAPEUTSCS. 


nrisli  to  use  it  for  u'snning  the  air  to  be  inspired  or  for  coinbln- 
iiig  it  with  medicinal  iuhnlations.  The  adranta^ee  of  thift 
upiKiratiiN  botli  fur  thfrujieutic  and  scientific  jmqtoeea  are  an* 
miittakiiblc.  Ry  dimply  incrca«ing  or  diminishing  tbc  weights* 
evcrj'  degree  of  condcofiatton  or  rarcriictioii  of  the  air  within  a 
preestirc  action  from  ±  j^  ap  to  -jL  atmosphere  can  be  obtained 
with  all  desirelilo  aeciiraey,  and  this  degree  can  l)e  miiintained 
«n]^tant  during  tlie  whole  employment  of  the  app:imtus.  Kisilv 
tniusjKirtiible,  it  in  equallj'  adapted  by  its  construction  for  the 
application  of  comprcsst-d  and  rarefied  air  intermittently,  or, 
if  two  Hp]HinituH  an;  comhint-d,  also  alternately,  withont  any 
other  hflp  Ix'ing  ncccesnry  to  set  it  or  keep  it  tn  activity. 
Kinally,  its  arailability  as  a  spirometer  may  aleo  be  a  very 
desirable  aid  to  the  practical  pliyHiciau. 


J 


2.  C'«6e*»  Doidtle  Apparatuat 

The  apiiaratut;  uf  Ilauko  and  V'aldeiibiirg  is  each  complete 
in  itself,  and  lliey  only  admit  of  the  inspiration  of  comprc«cied 
air  and  expiration  into  rarefied  air  at  separate  sittings;  they 
flrt>  specially  adiipled  fortho^e  indiaitionii  in  which  a  mechanical 
influence  is  t^  be  exercised  upon  the  Riirfaoe  of  the  respiratory 
organs  pither  by  mining  or  lowering  the  nir  presBiire.  An 
alternate  raising  and  lowering  of  the  air  pressiu-e  above  and 
below  the  atmospheric  pressnre  by  inspiration  of  condensed  and 
t-X)iiration  into  rarefied  air  can  only  be  ybtained  by  combining 
Iwtt  apparatus  together,  in  which  cose  the  stopcock  which  cither 
BdmitB  or  ereludea  the  air  has,  at  the  oritice  which  otherwise 
com  muni  cateH  willi  the  (.-xternal  atmosithere,  a  tubiilnr  plug  on 
which  the  ilesible  tube  of  the  second  apparntii?  is  fastened. 
Aeeording  to  the  position  of  the  stopcock,  the  matik  then  com- 
niuuicjitcs  either  with  the  a|)|jarat(is  in  which  the  air  is  com- 
prcsned  or  with  the  olber  in  which  the  air  ie  rarefied.  If  the 
levcT  of  the  stopcock  stands  exactly  in  the  middle,  it  closes 
both  appttiTitus  nirtight. 

Cube  was  the  first  to  construct  a  double  apparatns  (fig.  i2) 
with  which  it  ie  possible  allcrnfitely  to  inspire  condensed  air 
and  exjure  into  nirt-fied  air.  and  in  this  wjiy  to  obtain  on  the 
ouu  bind  an  energetic  iuHuuncc  over  inspiration  and  cxpiratit 
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oD  the  other  band  an  nbuudont  vcutilabion  of  the  lung:^  and 
titimnlatioD  of  the  etoeticity  of  the  lun^-tiesoe.  There  is  no 
doabt  whatever  that  the  method  fintt  origiuated  by  Cube  ia  of 
laaetical  viUu«  and  in  the  j{iveii  case  most  effieicnl  initsuction, 
■hhoiigh  on  the  other  haml  the  arg«nt  neceitsitj'  of  its  appllca- 
lioB  baa  be<-D  qtinttinnetl,  iKcaiine  Hppmximatrly  similar  restilta 
ran  be  obtained  by  intermittent  employment  of  compressed 
and  rarefied  air.  Yet  the  conBtrnction  of  a  doable  apparattiA 
would  seem  to  be  indispensably  necessary  (for,  &&  io  the  honse 
of  a  pbysiciaQ  or  in  an  institution,  it  is  ased  not  by  one  patient 
only,  but  by  many  in  turn),  not  only  from  considerations  of 


ctosnlinMs,  but  stilt  more  with  regard  to  the  danj^t  of 
cootagion.  if  patients  inhale  out  uf  a  L-ylinrler  into  which  other 
pUieota  hare  previuualy  expired.  Wmtiljition  by  re]>eat(?<lly 
nUftg  and  emptying  the  cylinder  will  ind(%d  purify  the  air  in 
the  ^ptuatns,  bat  not  the  water,  which  may  also  be  impn^ 
aaled  with  exhaled  sabstanees  and  contain  infectinufi  matter. 
A&at  the  experiments  which  have  recently  been  made  with 
Rgatd  lo  the  InmsmiiHilulity  of  tnl)erculosi«,  redouble<l  cantion 
faBTOatea  necewary  in  the  use  of  the  nppamtns.  In  ('ubi'V 
afifwrmtua  one  cylinder  -lerves  exclusively  fur  inspiration,  thr 
cUi«c  for  expiration ;  both  may  be  combined  together  or  each 
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nuiy  hv  ustd  eepumtely.  The  apparatus  is  on  h  larger  scale 
thun  those  dtsviecd  by  other  uuthurs,  and  tlivrefori:  lese  tnios- 
portable,  but  by  its  larger  cubic  capacity  of  tonger  contiououfl 
Qctivtlvautl  L'oii6t&ut  prei^Kure.  ItRcoiiMtruolion  it!  as  followx  ; — 
V\xm  a  struiijf  woodi^u  board  1-60  metro  in  I«?ux*^h  and 
0*75  metre  in  breiidth  rUe  vertically  3  woodt^n  Kupportu  3 
metrt's  higli,  fiwtcned  firmly  below  with  iron  latenU  stanchions 
to  the  wooden  stand  and  joiucd  nbovc  liy  a.  croHo  l>eani. 
Ketween  these  sujpiiorts  the  inspiratory  and  expiratoiy  ajqia- 
ratuf  are  tK>  placed  that  their  ccutml  points  lie  under  the 
cnw!*  beam.  Each  of  th(«c  ap]Mi.ratus  euusiule  of  a  reservoir 
of  vrnter  and  n  bell  {Gtocke).  The  former  is  a  ziuc  cylinder 
closed  below,  1*50  metre  ia  height  and  0-70  metre  in 
diiimeter,  which  for  the  sake  of  alrength  U  i-nclrrleil  by  3 
strong  iron  hoop«.  This,  when  filled,  would  contain  i^"?  litres 
of  water  =  I  l.i4  lbs.  In  onier  to  reduce  this  enormous  weight 
of  water  a  second  zinc  cylinder  equal  in  height,  but  only  0-GO 
metre  in  diameter,  ia  inserted  into  each  of  Ihem,  riveted  and 
soldered  airtight  to  the  bottom  of  the  reservoir.  Thus  we  get 
a  circular  vessel,  the  w!ill»  of  which  stand  0*05  metre  ajiart 
from  one  aiiotlier,  and  which  requires  only  153  litreB  =  306  lbs. 
to  fill  it.  luto  this  ring  of  water  is  now  suuk  the  air  cylinder, 
ojwn  below  and  closed  above,  the  so-called  *  boll.'  It  also  is 
nindc  of  zinc,  iis  l*-45  metre  high  and  has  a  diamrtcr  of  0*B5 
metre,  and  ie  suspended  above  by  a  chain  which  runs  over  a 
pulley  fastened  to  the  cross  beam.  The^  vertical  movement  np 
nnd  down  of  the  bells  \e  secured  by  two  running  wlieela 
Httached  to  the  top  of  «ach  of  them,  which  run  npnn  bars  that 
are  let  into  the  wooden  supports.  In  order  to  completely  pie- 
vent  lateral  oscilhitions,  which  may  materially  interfere  with 
the  constancy  of  prcssun;  or  traction,  each  bell  is  also  famished 
at  its  lower  margin  with  5  small  brass  rolling  wheels,  which 
run  along  the  zinc  wall  of  the  water  reservoir.  Whereas  now 
the  Ix'll  of  the  ex|>imUiry  apimmtiiii  in  it?  function  ia  «iniply 
drawn  lip  by  corresponding  counterweights  which  hang  down  at 
the  side  of  the  outer  pillar  over  a  second  pulley  nttaehed  to  it, 
nnd  so  produces  n  chamber  of  rarefied  air,  the  bell  of  the 
iuspiratory  apparatus,  on  the  other  hand,  is  furnished  with  n 
simirle  contrivance  affixed  to  the  opposite  out^r  side  for  drawing 
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it  Bp,  fts  ie  cftsilj  understood  from  the  drawing.  The  inspira- 
VfTj  u  we))  afl  the  expiratory  apparatus  has  at  the  IxMtocn  3 
ifon  conduit  tube«  clowihle  hy  stopcoeks,  two  of  which  com- 

tmunicat«  at  the  bottom  of  the  reservoir  witli  the  inner  aii- 
spac9,  biit  the  third  communicatees  cynly  with  the  side  wall  and 
eterves  to  let  off  the  water.     In  the  inspiratoi^r  appantlua  one  of 

ttfac  two  air-tubes,  20  mm.  in  dinmeter,  leads  into  the  u^ieu  air, 
vhile  the  other,  M  mm.  in  didmeter,  goec  to  the  so-culled 
operatioD  tAbte.     In  filling  the  bell  the  8topc>oelc  of  this  la^ 

■  tube  U  closed,  and  through  the  open  eoek  leading  into  the 
open  air  tesh  air  streams  into  it  as  it  is  wound  np.  V^'hen 
the  bell  has  been  raiiied,  the  stopcock  is  closed,  the  winding-up 

■  ^appmUus  ia  set  free,  and  the  air  is  compressed  for  use.  In  the 
expirstory  apparatus  the  wider  tube,  20  mm.  in  diameter,  leads 
into  a  well-drawing  vent  (chimney,  stove,  or  into  llie  open  air), 
into  which  the  products  of  expiration  are  carried.  It  is  need- 
less to  say  thai  the  weights  snspended  outside  on  the  chain 
most  now  bo  takeu  off,  whereby  the  bell  by  its  own  weight 
^  links  into  the  water,  and  that  during  this  time  the  second 
B  eoek  leading  to  the  operation  table  remaina  closed;  nlso  that,' 
~  afi*r  the  WU  has  sunk  to  the  bottom,  the  cock  leading  to  the 
^  vent  is  again  closed  nnd  the  weights  are  again  hung  on  the 
H  obain,  by  which  the  vncuimi  is  at  once  created.  Of  the  tubes 
leading  to  the  operation  table  the  tnl>e  coming  from  the 
iBspimtory  apparatus  goen  firwt  through  a  large  Wulff*8  flask, 
is  whieli  for  the  respective  cues  the  air  to  be  int^red  can  ha 
in)|>regnafed  with  aqueous  vnpoun,  gajteti  or  volatile  inihiitances, 
and  which  simply  remains  empty  when  only  pure  air  is  to  be 
opeinted  with,  and  then  runs,  together  with  the  tube  coming 
Crom  the  expiratory  apparatus,  into  one  common  cock  ;  previ- 
otuly*  however,  both  tubes  have  brancheB  as  manometers,  which 
eocuitft  of  U-ohapcd  bent  glass  tubex,  about  40  centimetres  long, 
with  centimetre  division,  and  half-filled  with  wnter.  The 
eommoti  stopcock,  fastened  in  a  stand  on  the  operation  table,  is 
Hf  ooortmcled  thiit  by  being  turned  a  quarter  round  its  orifice 
of  discharge  cooimnui rates  alternately  with  one  and  thr  other 
labe.  ,K»  now  the  orifice  of  discharge  is  connected  by  a  flexible 
tabe  with  the  bce-macJt  or  a  simple  mouthpiece  of  glftss  or 
tntt,  the  patient,  after  a  complete  inepiration,  can  by 


I 
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qn&rter  taminf;  of  the  stopcock  immediately  begin  expiration^ 
or  by  thf!  qimrttfr  turning  in  th<?  njtjKMJte  ilirectiuii  eimply  stop 
the  ndmigsinn  of  air  till  tW  next  rtnipinition.  In  the  same 
manner,  as  is  obvinait,  expiration  only  can  also  be  undertaken. 
Now  V.  Cube  has  assumed,  wilh  rpgiird  to  pressure  action, 
that  in  compreeKiOD  the  lowest  pret^uure  to  be  applied  muat 
Amount  to  at  least  10  centimetres  water  pressure,  or  an  exct;sa 
of  about  y^  atnicispherie  pwtMur© ;  and  a«  the  bell  has  a  surface 
of  0-65  diameter  "^'  =  3316  cubic  ceutimetres.  But  It)  centi- 
inetreti  water  pretiRure  is  equiviUunt  to  a  weight  of  lOgrammex  per 
centimetre;  therefore  v.  CiibK  originally  gave  to  the  bell  of  the 
inspiratory  apiiamtus  the  weight  of  3316  x  10gT8mmes=3S160 
=  about  tiO^  Iba.,  suspending  the  weight  wanting  to  the  zinc  una 
stiff  irun  wire  within  the  bell,  in  order  at  the  same  time  tui>tac« 
the  centre  of  gravity  a«  low  a«  {K>efiible.  For  tbe  purpose  of  in- 
rreasing  the  [iresKure,  leotlen  diw»  are  cast,  furniiihcd  with  a.  elit, 
in  order  that  they  mny  be  placed  as  cenlrally  as  [lOBi^ible  upon 
the  bells,  each  of  which  weighs  3316  grammes  (about  6|  lbs.), 
eo  (hat  every  disc  laid  on  increases  the  compregitiou  of  the  air 
by  1  centimetre  water  pressure,  or  Increaeea  the  alniosphcric 
pressure  by  rsVc »  theruforo  _. 

h  dlM*  ffivt  IS  eentiawtm  -  ^^         slnoqibcrie  prauure        ^1 
10     „       „   20        „  -  ^-in  -  A 

IB     ■•       u  2"        .1  -*  liis  "  h  H  „    *c.  tc 

Negative  pressnre  can  also  be  reckoned  and  obtained  by 
suspending  tht;  same  S316  gramme  weights  on  the  chain  after 
the  equilibrium  of  the  bell  has  lieen  restored.  Aathediajneters 
of  the  bells  are  equal,  each  disc  laid  on  produces  a  rarefsictiou 
of  the  air  corresponding  to  1  centimetre  water  preaanre  (xrfjnr 
atmosphere). 

3.  Tohold^a  AppanUus. 

Tobold  hnH  denerd  a  cheaper  ap[)aratus,  which  is  constructed 
after  the  pattern  of  Waldenburg'sand  Schnilader's  apparatus,  and 
in  which  everything  non-essentJal  is  left  out.  The  dimensional 
proportioiiti  are  also  somewhat  reduced.  There  ib  aUo  a  special 
contrivance  added  for  warming  the  air  to  be  inspired.  As  the 
apparatus  is  exact  and  const.int,  and  the  price  very  moderate, 
UtUe  exception  can  be  taken  to  Tubold'«  practical  idea. 
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4.  TTffir*  DotiLte  Appanttue. 

Weil  at  Hi-rlin  lius  coiiMtnictcd  n  serviceable  double  appa- 
nbu  (fig.  23),  by  combiaiDg  together  two  WaI(IeDburg''s 
ippinitiia  ioferiorly  by  a  short  indiarubber  tube,  »o  that  while 
OK  cylinder  sinks  the  other  rises,  and  conversely,  »o  that  tJie 
OM  is  again  ready  for  use  as  Roon  as  the  other  has  censed  to  act. 
1%e  apparatus  was  Dot  devised  with  the  ohjert  of  an  alter* 
Dating  respiration,  bnt,  m  in   the  one  afterwards  invented  by 


V-- 


KlO   3*. 

5chiutil«r,  in  order  to  be  able  to  employ  cotnjjreswKl  or  rareUed 
air  uninterruptedly.  The  double  itopcocic  (fig.  24),  to  which 
tbe  two  respiration  tub^a  are  affixed,  pOKScniii-s  n  twofold  per- 
lontioD, through  which,  by  means  of  a  half-tutn,  a  cylinder  can 
b*  madv  to  rise  or  eiuk,  while  the  reiipirations  are  regulated  by 
Ui«oookof  themottthpieue,  with  which  again  the  double  cock  is 


KM 
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connected.    Waldenburg  also  adda  a  similar  cock  in  order  to  u« 
two  of  his  Appnnitns  for  the  »une  purpose. 


&.  Schnidsier't!  Apparattu. 
(a)  ne  Sunji!e  Apparattu. 
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On  the  principle  of  tlie  gawmetcr,  an  introduced  by  Wal- 
denburg into  pneumntic  therapeutics,  8cbnitzler  also  dcvisMl 
aD  apparatus  which,  being  only  a  modification  of  WaldcuburgV, 
poswcws  all  the  advantngcs  of  the  exact  and  constant  pressure 
actiou  of  the  latter,  with  only  hucU  alterations  as  long  ueo  has 
shovru  to  be  desirable  for  convenient  application.  Thua  the 
inner  cylinder  does  not  run  on  conducting  roris  above  the  outer 
cylinder,  but  in  conducting  grooves  connected  with  the  outer 
one  ;  the  inanagenienl  of  the  weights  for  producing  positive  or 
negative  prussiyu  in  the  bell  is  iiiiuk-  easier  for  the  iiatiunt;  the 
respiration  tube  does  uot  procettl  from  the  upper  lid  of  the  inner 
cylinder,  but  from  the  lower  Ud  of  the  outer,  and  passes  thence 
to  the  inner  C3*linder.  Schnitzler  has  also  introduced  conveni- 
ent contrivaaces  for  examining  the  respiratory  air  and  conveying 
gases  to  the  reRpiratory  air;  h«  has  also  Bimplified  the  use  of 
the  apparatus  as  a  lipiioineter  by  bringing  the  inner  cylinder 
into  equilibrium,  and  devised  a  contrirauce  by  which  his  mimo- 
meter  can  be  used  na  a  pneumatometer. 

Sohnitzler's  appamtus  (6g,  25)  consists  essentially  of  a  tin 
cylinder  it,  which  stands  below  on  a  broud  basis  and  is  expanded 
above,  in  order  to  prevent  the  overflow  of  the  water,  and  of  ii  bell 
B  towered  into  itTt*  which  three  conducting  rods  C  are  (h^tened. 
For  Rafer  and  better  conduction  the  latter  are  inserted  into  the 
conducting  grooves  ii  which  are  placed  on  the  outer  side  of  the 
c,vlinder  a.  At  the  lower  end  of  each  conducting  rod  there  isa 
projectiou  E,  to  which  is  fa«tcnl^d  the  chain  a  which  winds  round 
the  pulley  F.  Together  with  this  pulley  a  «;cond  H  is  filed  on 
the  same  asis,  to  which  by  means  of  a  second  chain  the  balanc- 
ing weight  J  is  fastened.  The  puJlcy  ii  ia  fixed  to  the  aiie  ;  the 
pulley  F  is  fixed  to  it  by  a  pivot,  whereby  the  force  that  aets  on 
the  chain  of  the  oue  pulley  can  be  transferred  to  that  of  tlie 
other. 

If  now  tho  outer  cylinder  is  filled  with  water  up  to  n 
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nrtniti  height,  and  then  an  extra  weight  K  eaftpended  oa  the 
balsncbig  veight  J,  the  bell  u  is  lifted  and  the  enclosed  air 
nrefied. 

The  degree  of  rarefiiclion  mny  be  rend  off  on  an  open 


mtrcniy  manometer  which  is  ufBicd  to  the  tube  H,  which  aHer 

malciog  two  bends  {tasses  into  the  bell  B. 
H  If  the  twn  ttopcockii  s  and  t  are  opened,  or  even  only  one  of 

I  th«m,  air  enters  into  the  hell  till  it  is  quite  lilletl  with  atmo* 

«[linic  air*  or  the  extra  weight  ceases  to  act. 
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If  now  ve  desire  to  briag*  back  the  bell  into  its  former 
poKJtioD  or  com]ireiis  the  air  within  it,  vn:  have  Rimpiy  to 
pu»ih  forwiml  th(?  pivot  iuto  the  jmllej  H,  wherehy  F  becomes 
free;  inconsequence  uf  this  the  bulancing  veigbt  in  thrown 
out  of  Hction,  and  the  hi'll  will  l>y  it*  own  wciglit  first  com- 
presa  the  air,  and  as  soon  m  the  rtopC(»ck  is  opened  sink 
dowD. 

Should,  however,  the  air  within  the  apparatus  become  more 
condenged  than  occurs  through  the  weight  of  the  bell  alone,  it 
is  only  necesHiiry  to  pass  the  chain  fastened  to  the  loose  pulley 
K  over  the  pulley  Q  at  the  foot  of  the  apparatus,  draw  np  the 
weight  and  pu:>h  back  the  pivot  into  the  roller  u,  by  which  the 
fornier  traction  upwards  is  changed  into  the  opposite. 

If  tUc  bell  i:i  completely  luwered  and  we  want  to  draw  air 
into  it,  wc  elevate  the  balancing  weight  again  by  means  of  the 
winch  )■,  nnite  again  the  two  pulleys,  which  have  become 
loosened  during  the  drawing  up  of  the  winch,  and  then  sus- 
pend the  extra  weight  k  according  to  the  desired  rarefaction 
of  air. 

In  order  to  bo  able  to  meusnre  the  (jnantity  of  tlie  air  ad- 
mitted or  withdrawn,  an  indicator  in  affixed  to  one  of  the  con- 
ducting rods,  withacentimelra  division  which  shows  how  much 
the  bell  has  ri^n  or  fallen. 

If  the  air  within  the  bell  is  to  be  analysed,  or  a  gns  con- 
ducted into  it,  we  ha^e  only  to  connect  the  arrnngonieuts  for 
the  purpose  with  the  stopcock  T,  a«  is  represented  by  the 
apparatus  l'  and  v  (fig.  26). 

In  order  to  ascertain  the  existing  level  of  the  water  in  fhe 
ap]Kirutu»  u  waler-lcvel  tube  is  uftixcil,  ti,  which  is  Furnished 
with  a  centimetre  division.  A  stopcock  S  near  it  ser^'es  to 
empty  the  apparatus. 

The  whole  ap]>aratua  has  a  height  of  120  centimetre o,  the 
outer  cylinder  a  diameter  of  if«,  the  inner  a  diameter  of  25-25 
eentim«lre». 

The  presaurc,  i.c  the  condensition  and  rarefaction  of  air, 
may  be  reckoned  in  a  \'ery  simple  manner. 

The  Mirface  of  the  bell  <ar'ir  =  12-625  x  12-625  x  3-14) 
amounts  to  5l)U-486f  in  round  numbers  therefore  about  5U0 
cubic  centimetres. 
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The  veight  of  one  itjnmpb^re  apon  a  scjiure  ccDtimetre 
araiHiniSi  us  is  veil  knnwn,  to  1033  grammes.  This  i^Wea  in 
tbe  esse  of  our  iipparatn^i  1033  k  S00  =  !il(i-5  kilns. 

We  shall,  however,  hardly  fail  of  our  purpose  if  we  for  aim- 
plificatioQ  of  the  reckoniDg  assume  the  pressure  of  tbe  atmo- 
fphrre  ujKin  tbe  snrfsce  of  our  appAmtua  in  ntumJ  numbers  as 
200  kilot^=  1000  tiiriff  Ibs^  from  vliioh  afterwani.')  the  pl^tieure 
of  each  j^^pAniie  weight  Applied  can  easily  be  estimated. 

The  cotresponding  figures  in  ihu  apparatus  ar« : — 
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We  cftu  tbuR,  hy  increaBing  and  diminishing  tbe  weights, 
lUM  and  loff  er  tbe  positU'e  and  uegativ«  air-pressure  at  pleasure, 
and  this  prcwiuv  in  (lie  apparatus alfto  remain? miaUen^duriug- 
the  whole  time  of  uw,  ns  anyone  can  eonviiitf  himself  by  tm:h 
glance  at  the  manometer  !«tiuiding  in  cummuutcation  with  the 
bell. 

In  th«  comprefsjnn  of  the  air  the  vfigbt  of  the  bell  mast 
be  taken  into  account.  Tbis  pre»8e»  with  its  whole  weight  on 
tbe  (!oclD»ed  air.  as  iwx>n  ns  all  the  pulleys  ure  set  frcr-  hy 
the  ]>U9hiug  forwurd  of  the  pivc-te.  Tbe  Wll  of  Ibe  apjmratuft 
irvighf  •otttHbiug  over  SO  lbs. ;  its  weight  alone  will  tlierefore 
priju<'^  orer  ^,-,  of  an  aUnosjiheric  pressure. 

In  order  to  bi>  able  lo  use  the  appsmtus  for  innpiiation  and 
ec}iinti(m,an  inilinnibber  tube,  40  to  50  centimetres  in  length 
and  nomewhat  over  1  ccntimi-trt.-  in  width,  is  affixed  io  it,  as  liaa 
bflwn  aln-ttdy  ineutitniiMl,  to  thu  mittrior  extremity  of  which  a 
folding  valve  furnished  witli  n  mouthpiece  is  filed.  This  con- 
mau  of  a  metnlUc  tube  aboat  a  centimotre  in  diiimetor,  which 
bv  Means  of  ittm[>le  preosnTe  with  iht.*  ringt-T  om  be  bronght 
i«to  oocmnaniratiun  with  tbe  air  in  tbe  bvll  nr  with  theex- 
tTTBal  atmospliere.    Thua  it  becomes  poaaibte  to  retain  th« 
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mouthpiece  noastanlly  ia  the  mouth  during  inhalntion,  and  at 
.(he  iiame  time,  according  as  the  slide  is  directed,  to  inspire  at 
pleBsure  atmospheric  air  aud  theu  lo  expire  into  the  bell,  nr, 
converaely,  to  incpire  air  out  of  the  bell  and  expire  into  thf 
tmospkere.  The  putient  can  also  remove  the  mouthpiecn 
^Vfery  time  from  lits  moutii  and  »g»in  replace  it  in  his  mourh, 
if  he  wishes  to  bring  his  re^pirntor}'  organa  into  commanication 
with  the  air  in  the  bell. 

In  respiration  bj  means  of  a  mouthpiece  this  must  be  placed 


V 


n 


fit*.  26. 

quite  deep  in  the  oral  cavity  (at  least  1  t«  2  centimetres),  and 
not,  as  ofteu  happens,  be  merely  held  between  the  lips.     At 
the  samp  fimc  the  t^ingue  must  be  soracwlmt  forced  down,  and 
the  lips  mu£t<  be  firmlv  closed.    The  mouthpiece's  may  be  madfc-i 
ot  hard  indJarubb«r,  ivon,-,  meerschaum,  or  glass.  ^ 

Instead  of  the  mouthpiece  a  suJtuble  mask  for  the  iace  may 
be  employed,  which  fits  airtight  over  mouth  and  nostrils.    Th* 
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tmuik  whtcli  Schnit^ler  emplojd  in  hie  apparatus  ia  of  indta" 
rubber^  hemispherical  in  Bha|>c,  and  is  exactlr  large  euough  to 
etiui'>?«  mouth  and  nose.  It  ia  made  airtight  hy  an  air  pod 
fided  rmind  its  margin,  which  lies  cluee  and  easily  nil  round. 

The  m&fik  and  the  mouthpiece  can  bt>  euHily  dntachod  from 
the  sliding  valve,  tbus  ennbling^  I  tti;  phjrsicino  to  provide  witli- 
out  luiich  expense  nuiaks  and  in(iuLlix)ieoe(!  for  hid  diOerent. 
palieuta. 

If  the  apparatus  Is  to  be  used  a«  a  Bpirometer,  the  bell  is 
fir«t  levered  to  the  bottom,  then  filled  up  with  water  to  a  cer- 
tain height,  somewhat  over  100  centimetre*  being  the  best, 
and  the  stopcocks  N  and  t,  whieb  were  np«n  during  tbc  lower- 
ing of  the  bell  and  the  tilling  of  the  vessel^  ^re  cloi^ed.  Hy 
the  equil ibriatton  of  the  cylinder  we  can  at  once  estimate  the 
Titnl  capacity  of  the  lungi?,  either  by  in^pimttou  into  it  or, 
when  it  is  first  filled  with  air,  by  inttpiration  out  of  iu  Aa  every 
ceDtimetxe  which  the  bell  rises  en-  fallii  correspondA  to  6U0 
cttbic  eentimetrefi  of  nir,  it  is  easy  to  cnlculate  the  vital  capa- 
city of  lb«?  lungs  by  multiplying  the  eentimelrea  of  the  ri«e  or 
fall  by  500. 

Schnitzler  hiu  quite  recently  added  ii  simple  eontnvanca  to 
Ibe  manometer  of  his  respiniiory  appanituH,  by  which  it  can  btt 
aUo  used  aa  a  pDcumatorocler  (%.  26).  A  stopcock  z  ia 
attached  to  the  tDauometcr,  by  the  turuiug  of  which  the  com- 
monicfttion  with  the  bell  is  interrupted,  that  with  the  outer  air 
eftabli^hed-  On  the  stopper,  which  communicates  outwsu^ly, 
a.  thin  indiarubber  tube  with  mouthpiece  v  or  mask  x  i«  affixed. 
If  Dtnr,  by  turning  the  sto|icock,  communication  is  eslabli>iht>d 
with  the  outer  air  iniitead  nf  with  the  belt,  Uie  manometer  may 
quite  wdl  be  used  as  u  pueutnatometer. 

(&)   7*Ar  C-jnti'ntinuiitff  .irtmg  Apparnlut. 

BMtdea  bis  simple  nppamtuiiuctiiig  interruptedly,  Schnitxirr 
taa  aLsit  onnxtnieted  one  which  acts  continuously  (ftg.  27),  and 
in  the  kam  of  a  double  apiamtus  admits  of  the  imnpinitinu  of 
«oaipmied  or  the  expiration  into  mretied  air  tv  be  carried  on 
during  a  whole  sitting  without  iDt«TTuptioD,  and,  like  the  simple 
apparatus^  it  can  also  bo  osed  for  alternate  aud  iuteiiuiltent 


h- 


abov«  and  open  below,  75  centimetrofl  in  height  with  a  diameter 
of  25-25  centimetre*.  Fipm  the  Ud  of  each  cylinder  rise*  a 
small  eonicnl  elevation  5  e^ntimulrt^s  In^h  tir\d  2'S  c^ntimetrcfi 
wide.  (AllUough  iuituatenal,  it  may  be  berf  mentionpd  that 
the  outer  vessel  is  widened  above  into  a  projecting  rim,  5  conli- 
metrus  wid*-  iiud  5  i-etiti merges  high,  aud  it)  espsiuded  at  the 
bwe  to  about  the  same  extent,  where  it  is  aomewhiit  curved.) 


r 
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Tbtuugh  the  centre  of  the  2  cyliQilers  pans  2  tubes  d  d,  some- 
vhat  over  2  ccotunetres  wide,  which  reach  above  to  the  stimniit 
vi  tbc  couicii.1  |>rojfctiou  uiic)  emerge  at  the  bottom  of  the  outer 
cylinder,  wht-rc  they  lao  bf  ut  uL  right  uiigles,  and  perforate  a 
bimss  plate  soldered  id  the  middle  of  the  aitt«rior  surface,  vbiob 
ibmu  ft  part  of  tbc  discoid  stopcock  €,  of  great  importATice  id 
the  workiug  of  the  apparatus.  This  discoid  stopcock  cotuist» 
of  two  circular  brass  plates  accurately  fitted  to  one  another, 
the  inner  of  which  is*  firmly  soldered  ti>  the  apparatug.  and  the 
outer  one  turns  round  a  pL-rfonited  ptvut  /  about  5  cc^iiliuietrea 
laagt  I  centimetre  wide.  Beside  tlus  pivot,  which  we  maj 
Kgadrd  as  an  intermediate  or  rc^f^piration  tube,  there  is  a  st.i:oQd 
■omfiwhat  shorter,  equally  wide  lateral  tube  q.  To  the  right 
and  left  of  the  central  tube  are  the  exit  orifices  of  the  tubes 
coming  out  of  the  oylindfrs.  The  outer  rotntory  as  well  na  the 
toocr  finiily  soldervd  di^*  arc  perforated  in  such  a  way  that 
the  two  tubes  /and  q  communicate  with  the  (me  or  the  other 
cylinder  according  as  the  disc  is  rotatod.  the  rentral  tube  / 
alwa^  commutucutingwith  tluit  bell  tuwaiils  whi<:h  it  in  turned, 
the  lateral  tnbe  q  with  that  bell  to  which  it  m  brought  next 
by  the  rotation.  The  ruiation  itself  is  best  effected  by  laying 
hc^  of  and  turning  the  projecting  lateral  tube. 

Upon  the  nuddle  tube  /  an  indiamhber  tube  r,  of  about  75 
emtimetreg  in  length  and  1  ccutiinetre  in  wiilth,  is  (ixe<l,  which 
tt  fumudied  at  its  aulerior  extremity  with  a  fclidiug  valve  and 
moothplece  and  mask  for  the  face,  similar  to  what  Schnitzler 
baa  d«K-ribe<l  in  his  tint  respiratory  npjxinittts. 

The  two  cylinders  arc  so  couucct^id  together  by  chaina  ff^ 
ranning  on  two  pulleys  atfaiched  to  the  sides  of  the  outer 
cylinder,  that  they  always  balance  one  another,  in  <-on5e>iueDce 
ol  which  one  always  rise!)  a^i  the  other  falls,  and  ooover^ty.  The 
^rlinden  rise  and  fall  by  means  of  conducting  rods  t,  which  are 
6ttrd  to  their  side. 

At  the  jMi«teriur  part  of  tlie  apparatus  there  is  a  winch  X-,  by 
the  aid  of  which  two  iron  rods  I  fixed  there,  supporting  above 
a  tlibh  >n  for  the  re^-eption  of  the  weights  n,  cau  not  only  be 
mmly  tnirwrd  up  and  down,  but  also  the  divh  with  the  weights 
eu  rt«dil7  b«  tnuufenvd  from  one  cylinder  to  th«  other.  The 
(Bab  for  the  weights  con&isla  of  a  circular  iron  plate  some  S'^ 
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centimetres  thick,  veigbing  A  kilogrammes,  wMcli  is  |jerforatcd 
in  t-be  centre  and  hns  a  handle  at  the  !tide.  It  is  obvii>ii»]y  con- 
venient to  \x&yc  UlU  dish  and  tUc  weiglit*  of  a  circular  form,  to 
fit  on  the  top  of  the  cjliodcr.  The  weighti  are  of  cast  iron  and 
weigh  1  t-oS  kilogmmmes.  The  nppaivntljgrwvt  weight  of  tbe 
diah  itiM-'lf  \VA&  tlio  advanUgc  that  iu  tatU'H  where  a  very  grpnt 
weight  iis  not  desired  the  dish  alone  is  ca|iahle  of  exercinng  n 
sufficieut  eoinprt-Bsion,  thus  mnldiig  other  weights  unnocexiaiy. 

Till'  follnwirig  JH  the  way  of  using  tho  nppnnitnfi  : — After  the 
two  cylinders  iire  so  connected  by  the  chaini)  pnasing  over  the 
rollers  that  one  of  them  is  cit  tb«  bottom  of  tbe  receiver,  and 
the  other  at  ite  highest  point — that  is,  65  centimetres  above  the 
former — the  outer  oval  vessel  is  filled  with  water,  but  only  some- 
what over  6S  ceutiiuetres  high,  in  order,  while  the  a|ipamtU8  iit 
in  use,  to  prevent  the  entrance  nf  the  water  into  the  air-tubes, 
so  that  the  upper  cylinder  only  bnishes  the  stirfiice  of  the  wat«r, 
80  to  speak,  with  its  lower  end. 

The  two  stopcocks  o  at  the  foot  of  the  water  pewiver,  which 
during  the  filling  of  the  apparatus  were  open,  ai«  now  dosed ; 
tlie  dish  is  thsn  raised  by  means  of  the  handle,  and  l>v  means 
of  a  flight  turn  is  put  njion  one  of  the  two  cylindets.  Th« 
cylinder  B,  on  which  the  dish  is  laid,  will  now  sink,  aceonling 
to  ill!  weight ;  at  the  same  tiine  (he  other  cylinder  c  will  rise 
La  an  cipial  extent;  thus  the  air  will  he  condensed  iu  the  bell 
S  and  raretied  in  c  We  have  thui;  condensed  air  in  one  bell 
and  raretied  air  in  tlic  other.  A  manomoter  also  oniiiiunicates 
with  the  bells  by  means  of  the  discoid  stopcock,  and  shows  the 
degree  of  eondeiisatiou  relatively  to  the  rarefaction  of  the  air. 

As  alrraidy  mentioned,  the  centnil  tube,  to  wliieh  the  respi- 
ration tube  i»  attached,  communicates,  according  to  thepointion 
of  tiie  movable  disc,  with  one  or  the  other  cylinder.  Thus 
condensed  or  rarefied  air  can  be  used  at  pleasure  for  respi- 
ration. 

]f^  for  example,  as  in  the  accompanying  drawing,  the  lateral 
Lube  (f  is  turned  to  the  hell  »  above,  which  carries  the  weights 
and  BO  contains  condensed  air,  the  reiepiration  tube  eoiumuni- 
cates  with  the  other  bell  c  below,  which  contains  rarefied  air. 
In  this  [mwiliou  the  apparatus  is  employed  for  erijiration  into 
rarefied  air. 
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If  now  we  turn  the  discoid  cock 


lateral  bell  is 
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brought  round  to  the  bell  C»eont«ining  rareliiMl  iiir,  and  the 
oeotrol  lube  \a  turned  to  the  bell  B,  coDtaUiiog-  comleuwd  air, 
and  thus  the  rcs{Hratiou  tabe  communicates  vitb  the  condt-Qsed 
ft£r.  In  this  position  tlie  nppnrntus  is  employed  for  iii»iiiring 
eondeiued  air. 

By  another  turn  of  the  discoid  eofk  90"  the  lateral  tube 
M  moved  upwards,  and  the  communicHtion  with  the  cytinderfl 
ia  entirely  !>topp(T<l,  and  the  only  communication  \s  with  the 
manometer,  and  (hen  the  nppnnitus  can  aUo  serve  as  u  pneu- 
mafomKler, 

The  degree  fi  concent  ration  relative  to  rarefaction  of  the 
air  csm  be  reckoned  in  the  eame  easy  way  ft3  in  Sohnitxler's 
first  appuatufl.  and,  an  he  hiu  aim  preserved  the  cylindcra  of 
the  same  dimenfiions  (25*2A  centimetres  in  diameter),  ve  nee«l 
<inly  refer  to  what  has  been  snid  above.  Indeed  the  mano- 
meter in  u  measure  relievea  us  of  the  trouble  of  reckoning. 

The  apparatus  is  used  in  the  following  manner: — ■ 

After  the  outer  cylinder  A  has  been  filled  to  the  height 
ftbove  stated  with  water,  and  the  two  cylinderB  B  and  c  ar« 
placed  in  the  manner  described  above,  the  dish  m,  with  the 
ooo«»<ary  weights  h,  ib  biid  on  the  ujii»er  cylinder  B,  and  then, 
if  it  has  not  been  done  Iwfore,  the  discoid  cock  f  placed  in 
proper  position,  i.e  the  central  tube  turned  to  that  bell  which 
if  to  be  u»ed  for  reqiirotion. 

If  it  19  our  object,  to  make  the  patient  inspire  condensed 
air,  the  discoid  cock  is  so  turned  that  the  central  tube/appears 
tiinie<l  toward*  the  higher  bell,  londed  with  weights  (therefore 
not  as  in  tlie  preceding  drawing,  whf>re  the  centml  tube  com- 
monieatea  with  the  rareRpd  air),  white  the  lateral  tube  >f  is 
turned  toward*  the  lower  bid!.  Now  the  jMtient,  who  may 
itBitd  or  tit  in  front  of  the  ap^oratn^,  takes  the  mouthpiece  of 
the  TvupimtioD  tube  r  in  his  mouth,  or  else  holds  the  maak  aa 
airtight  as  poMible  over  mouth  and  nose,  and  when  be  preaiei 
dows  the  «Ude  a  by  means  of  prfssure  with  the  finger  as  low  as 
poaaiUe  the  compreiwed  air  enters  into  the  air  insnges  with  a 
piMnuv  answering  to  the  weighting  of  the  l>e1l.  In  the^ucoeod- 
isg  espiratioD  into  the  iurroanding  atmosphere  mouthpiece 
and  mask  may  be  reioo^-ed  each  time,  or  elie  the  ftlide  may  be 
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lei  go,  wheQ  it  flics  up  of  itself  aod  iLus  allows  the  rch-piratoiy 
orgiins  to  communiontf!  with  tlie  aurroimdiiigatmosphere.  But, 
a;  p&tieiittt  iLTC  scldoni  iikilful  tniuugh  to  nuinnge  thin  second 
procesH,  tlie  first  mode  of  procedure  is  preferable,  i.i».  to  use 
mouthpiece  or  uiask  only  during  inspiration  out  of  tlie  hell, 
but  to  remove  \mW\  in  exjiiration  into  the  eurrouucling  atmo- 
sphere. The  constnictitm  of  the  sliding  vatvi;,  as  well  as  tlie 
manner  of  uning  mouthpiece  and  mask  for  the  face,  and  the 
prt-cautionary  meaeures  to  be  adopted,  have  been  already 
described. 

As  the  pampresseii  air  enters  into  tlie  tunge  at  every  iag^)i- 
ration  with  a  pressure  correniiondiiig  to  the  weiglit  of  tlic  bell. 
of  course  the  bell  sinks  in  proportion  to  the  amount  of  escajjed 
air.  But  in  the  same  measure  as  the  upper  bell  sinkii  the 
lower  bell  must  rise,  in  consequence  of  their  conuevtion,  while 
at  the  same  time  by  means  of  the  lateral  tube  it  sucks  in  air 
out  of  the  Burrounriirig  atmosphere,  w>  that  the  bell  c  reaches 
the  hightfst  position  at  the  moment  the  bell  ti  reaches  the 
bottom  of  the  roeeiver.  Ten  to  twenty  respimtiona  on  an 
average  sufEce  for  this. 

If  now.  the  bell  »  having  fallen  to  the  lowest  point,  and  c 
risen  to  the  highest,  the  discoid  cock  is  turned  180*,  the 
central  tube  will  again  communicate  with  the  bell  above,  the 
Jatcral  tube  wilh  the  bell  below;  and  if  by  means  of  the 
winch  k  the  dish  with  the  weights!  ia  laid  upon  the  upper  bell, 
the  patient,  can  again  infiwre  condensed  air  out  of  it  till  it  siolu 
again  to  ihe  ground  and  the  other  rises,  whereupon  the  former 
procedure  is  repeated  as  often  as  the  physician  (considers  it 
nece«siuy.  With  a  little  practice  the  turning  of  the  discoid 
cock  and  the  transferring  of  the  dish  with  tlie  weight?!  from 
one  cylinder  to  the  other  may  be  accomplished  with  great 
esse. 

If  we  wish  to  make  our  patientK  expire  into  rarefied  air» 
the  discoid  cock  is  so  placed  that  the  central  tube /is  turned 
to  the  lower  cylinder  containing  rarefied  air,  while  now  tie 
lateral  tube  q  comnmnieateH  with  the  cylinder  above — exactly 
as  in  the  jtreceding  drawing.  Now  the  patient,  as  before 
described,  takes  the  mouthpiece  v  of  the  respimtion  tube  r  in 
hia  month,  or  places  the  mask  i  as  airtight  as  possible  before 
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moatb  aud  no6«,  and,  aft«r  ho  haa  pn*SHed  dovn  the  slide  s  h^ 
uouu  of  finger  pret^sure,  expires  &s  atroDglv  as  possible ;  in 
the  sncceeding  inapiralion  mouthpiece  and  tnaak  can  be 
removed  ench  time,  or  else  bj  letting  gn  the  slide — which 
flies  up  of  itself— tlie  cointnunicalioD  of  the  respinitoiT  organs 
with  tiie  Rirronoding  atmasphere  is  rejttored.  Here  also  it  is 
more  convenient  to  use  monthpieco  and  mask  only  during  . 
f-xpiratiou  into  the  rarefied  air  of  the  bell,  and  to  remove  tbeinr,^M 
when  brwitliing  the  outer  air.  ^H 

In  each  expiration  int<>  the  rarefied  air  of  the  bell  c  the 
liittw  will  sack  the  air  out  of  the  Inng  of  the  patient  nocording 
to  the  degree  of  rare&ction.  Meantime  of  etdirse  the  bell  ^ 
tiaefl  up  correspondingly  to  the  amount,  of  the  expired  air,  bat  ■ 
in  the  same  proiioriion  as  the  bell  c  rises  the  bell  u  will  <({nk, 
while  at  the  same  time  the  air  escapes  through  the  lateral 
tobet  so  that  the  belt  B  reaches  the  bottom  of  the  outer 
cylinder  at  the  same  moment  that  c  has  reached  the  higheet 
point.  Five  to  ten  ex]>iretions  are  nenally  suflicient  for  thiii. 
If  DOW  tlie  bell  B  is  down  and  the  bell  c  up,  let  t  he  dfseoid  coclc 
be  turned  ISO"*;  the  lower  cjUnder  will  again  communicate 
with  ilie  central  tube,  the  upper  cylinder  with  the  liiteral  tube, 
and  now  by  menus  uf  the  wiucli  tUu  dish  with  the  weights  ia 
laid  upon  tlie  upjivr  Iwll  an<l  the  jKiticnb  con  now  again  expire 
into  the  rarefied  air,  £c. 

If  we  wish  to  make  the  patient  each  time,  after  he  has 
inspired  a  bell  full  of  condensHl  air,  ex]>ire  immetliately  into 
larefted  air,  we  only  need,  so  wmn  as  the  cylinder  has  reached 
tbe  bottom,  to  remove  the  weight*  from  it  to  the  otlier 
C7ltndtT;  the  discoid  cock  most  not  of  course  be  turned  in  this 
CMV.  as  now  expimtion  is  made  into  the  same  bell,  out  of  which 
oondpuMtd  air  haa  just  been  inspired.  But  it  is  scarcely 
McvMftry  t«  ctDpbaside  that  tho  pntieut  must  not  without 
dunging  the  diKoid  cock  inspire  out  of  the  eame  bell  into 
which  be  has  prexiouuly  expirt'd. 

FnXD  this  description — somewbut  minute  pArhaptu,  but 
wlunlj  not  too  (lifTuHe  for  the  right  uniterstanding  of  the 
Ml^ect— the  mode  of  handling  the  iip]iaratuH  must  have  been 
lOMk  to  clear  that  it  in  unnecessary  to  en(«r  into  the  variona 
csnbinmtioiu  thai  are  here  jtvseible.    It  mu^t,  however,  be  kept 
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viev  that  tbe  tvo  tubes  /  and  tj  commuDicate  with  t 
cylinders  to  which  they  are  tarned,  and  that  in  the  employ- 
ment of  a  flexible  respiration  tube  it  is  the  centml  tube  into- 
which  that  is  fitted  and  which  therefore  fonoB  the  actual 
respiration  tube  of  tbt?  iipjuiratuH. 

The  cane  is  otherwise  when  the  object  is  after  each  inspira- 
tion, of  condensed  air  to  expire  into  rare6ed  air.  For  this 
pnipoee  we  must  also  attach  to  tht;  lateral  tube  q  a  similar 
indianibber  pipe  to  that  upon  the  ccutml  inhe  f,  aiid  connect 
the  anterior  orificea  of  the  two  flexible  tubes  with  r  double 
sliding  valve  constructed  otpr^ygsly  for  this  object,  inserting 
into  the  one  indiurubber  tubf  tlio  tube  y  and  into  the  other 
the  tube  z  (v.  fig.  27).  By  the  play  of  (lie  slide,  i.e.  by 
pressing  it  only  half  down  or  altogether,  the  patient  can  by 
means  of  the  mouthpiece  v~w  with  every  inspiratiou  out  of 
tbe  betl  inspire  condensed  air,  aud  with  every  cx})intttou  breathe 
out  into  the  raretied  air  of  the  lower  bell. 

.Schnitzler  found,  however,  that  this  double  sliding  valve  ift 
very  seldom  rightly  used  by  patients ;  they  very  frequently 
breathe  just  the  other  way,  inspiring  rart-fied  and  expiring  into- 
eondeoKed  air.  For  this  reason,  and  still  more  because  lie  feela 
justified  in  considering  that  this  combined  met-hod  n  tint  only 
superfluous,  but  in  many  casej«  directly  injurious,  as  patients- 
can  seldom  well  tolerate  such  fluctuations  of  pressure  in  the 
lung,  Schuitsler  has  quite  discarded  this  method,  i.e.  the 
inapimtion  of  condensed  with  immediately  succeeding  expira- 
tion into  rarefied  air,  and  now  only  employ*  the  method  pre- 
viously deseribod. 

The  degree  of  condensation  and  rarefaction  of  the  air  in  th» 
two  bells,  aa  also  the  amount  of  inspired  and  expired  air,  may 
be  calculated  in  a  very  simple  manner. 

The  diameter  of  the  cylinder  iu  tlie  ap[iaratus  is,  aa  previ- 
ously meotioucd,  25'2iS  ceatimctn'si ;  from  this  it  follows  that 
their  surface,  according  to  the  familiar  formula,  makes 

r»ir(  =  12-625  X  12-625  x  3-US.W0-486), 
in  round  numbers  500  cubic   centimetres.     Each  ecutimetre 
which  the  bell  rises  or  falls  will  therefore  answer  to  a  ^  volume 
of  air  of  oOO  cubic  centimetres.     Aguiii,  as  the  weight  of  an 
utmoepbere  ujioq  a  tsquure  ceutimetre  in  represented  by  1083- 
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gmmmKf,  this  gives  in  a  surface  of  600  cubic  centimetres 
(m1033x  600  =  516)  iu  round  numbers  500  kiloj^mmes. 
Thus  the  pressure  of  each  Icilogramme  will  proihice  j\^  uttno- 
fpheric  pressun?!.  Ab  the  dish  itself,  as  previously  mentioned, 
weighs  5  kilognimiues,  it  alone  produces  an  incre-xsed  pressure 
of  j^  atmociphere,  equal  to  7'6  mm.  mercurj ;  each  additional 
{■late  will,  according  to  its  weight,  increase  the  pressure  in  the 
bell.  As  the  two  bells  balance  one  iinolher,  the  ooe  which  i* 
Qot  w«ightc>d  will  each  time  rise  as  the  freighted  one  eiuk^ 
vhereby  tb^  air  in  the  former  is  always  roiefted  in  the  same 
degree  an  that  in  the  other  is  condcngod. 

6.   The  AftpartttuA  of  Kinkier  and  W.  ICocke. 

Kinkier  and  Kochs  in  Bonn  have  recently  indented  an 
apparently  commodiona  apparatus,  which  uufortaoately  we 
have  not  yet  furwlves  had  the  opportunity  of  testing. 
The  apiAralue  iK-rreH  tn  force  com[ireued  air  into  the  limg 
ID  in^piratiiju,  and  to  assist  exjiiration  by  sucking  the  air  out 
flftbeluntj^fig.  28). 

A  cylinder  of  strong  tinned  zinc  ser^'ca  for  the  roct'ption  of 
tlia  water.  It  is  22  centimetres  wide ;  its  bottom  iis  pierced 
by  the  vide  tubes  r*  and  r,  of  1'5  internal  diameter. 

In  this  cylinder  i^  placed  a  double  bell  bong  by  means  of  a 
chain  wheel  and  balanced  by  weights. 

The  inner  bell  i»  35  eenttmetreji  high  and  16  centimetres 
wide. 

The  out^  bell  surrounds  the  inner  like  a  ring;  it  is  70 
cmtimelrvs  high  and  40  centimetres  wide. 

The  beUa  arc  made  of  far  thinner  zinc  than  the  cylinder. 

l'{Mm  the  inner  ImiU  is  fixed  the  tube  i,  with  ralvc  working 
inwards,  while  the  tube  r  leads  out  of  the  bell  towards  tb« 
mask  for  the  fnor. 

Vpun  the  tubes  r  and  r>  two  indiarubber  tubes  are  fixed 
which  are  connect  ed  with  the  facial  mask  by  a  T-«baped 
piorr.  By  means  uf  a  double  holdfast  prewnre  of  the  hand 
win  dote  one  of  the  tubes,  while  the  other  opens. 

The  apponitm  i^  filled  with  wnter  by  means  of  the  inlet 

which  U  then  finuly  closed  by  meaas  of  an  indiarubber 
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fo  that  the  connter-weight  only  needs  to  be  equal  to  half  thi 
weight  of  the  (Iouhl«  bell. 

If  tlie  cnnnter-wftight  he  Innded  by  laying  on  more  weiglits, 
the  double  VII  h  lifted  up.  At  the  (aine  fime  the  valve  ^j 
^  doses  and  the  Talve  d  opens.  If  now  at  the  »iiDe  time  the  ^| 
indxArubber  tube  uik>u  r,  wlikb  leads  from  the  inner  cylinder  to 
the  mask,  is  cominvi£v4,  anil  thus  the  tube  on  r'  ojiencd,  which 
leads  from  the  outer  cylinder  to  the  mask,  the  outer  belt  eucki 
air  out  oftho  mnsfe  (i.e.  the  Inng^and  the  inner  Vwll  fiIUfhp"ugh 
its  open  vuli-e  d  wilh  air  from  the  FUrrounding  atmosphere. 

If  now  the  eounter-weiglit.  i%  lifted  up  by  the  handle,  the 
double  bell  faJli^  down  by  it«  own  weight.  If  we  now  o|)eu  the 
flexible  tube  at  r  and  close  the  one  at  r',  the  air  out  of  the 
timer  bell  is  forced  through  the  flexible  tube  in  the  {acv  uia«k 
(Le.  the  lung).  The  outer  bell,  on  the  other  hand,  lets  itfl 
air  escape  thmngh  the  ojien  valve  d*  into  the  atmosphere. 

As  the  doable  bell  »nks  down  the  inner  bell  b  pours  into 
ibe  mask  (i.e.  luug)  through  the  tube  r  the  air  which  it  had 
prerioiudy  sucked  in  through  the  rake  d  from  the  atmosphere, 
while  the 'outer  bell  c  discharges  through  mlve  r2'  the  air 
pmrioofily  sucked  in  throngh  tnbe  r  out  of  the  mask  (i.e.  the 
lung). 

The  degree  of  rarefaction  and  of  compression  may  bo 
varied  by  .^Ite^ing  the  counter-weight  «nd  altering  the  weight 
of  the  duuble  bell  by  laying  ou  lead  plale*:.  Those  variations 
are  empirically  determined  and  multiplied  by  (he  weight 
beloi^fng  to  thp  apjoratus,  and  so  measural  that  a  suction 
power  of  -  2  ci^Qliini^rv!)  mercury  and  a  comprc>«ton  power 
of  +3  oentiraetrcfl  mercury  can  he  obtained. 

The  o]»en  mercury  nrnnoinetcr  affixed  to  each  bell  shows 
Cbe  titen  exieting  pressure  in  the  inner  or  outer  bell. 

The  counter-weight  is  »>  measured  that  it  draws  up  fh» 
bril  with  the  l»idi!il  weiglit  with  the  r«]uisite  surtion  [iow(>r, 
wltile  by  the  counter- weight  being  lifted  so  an  to  n>lnx  the  chain 
the  weighted  hells  mnk  down  with  ^uffiripnt  forrt^.  The  maximum 
of  th<?  Djnnter-weight  to  be  raiitt-d  is  alxiut  .^  kiU'grammes. 

The  maximum  of  Uie  distance  which  the  counter-weigfal 
tnvelf  unouots  to  7t>  ceuttmetres. 

Otttiide  the  cylinder  are  a  tube  to  show  the  water-level  and 
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the  outlet  coek.     1'he  valves  lire  oin-ular  indkrubber  discs 
centimetreH  in  diameter. 

If  tlie  Bpparattifl  \»  to  be  used  lu  a  8|jirometer  for  the 
mcaaurement  of  the  amount  of  air  exiiimble  alter  the  strongest 
iaspiration,  the  valves  are  withdrawn  and  the  taificos  closed  bj 
iDdiambber  hoppers. 

li^ while  tliemaskconununicatotf  with  tuber',  an  expiration 
is  made  aud  then  the  flexible  tube  c-losetl,  it  is  onl}'  necessary 
to  80  raiiie  the  counter-weight  that  th«  manometer  of  the  outer 
bell  stands  at  0,  and  then  the  amount  of  the  expired  ;iir  can  be 
read  oiF  directly  in  cubic  centimetres  on  the  ecale  lixed  to  the 
rod  iiccur:itcly  up  to  5U  oentimetrea. 
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(C)  APPAHATUS  CONSTRtfCTED   OK  THE   BELIX>WS  PhINCIPLE. 

1,  Biedert'8  Apparatus, 

Biedort  has  departed  from  the  gosoineter  principle  intro- 
duced by  WaldeobuTjf  in  the  construction  of  pneumatic  appa- 
ratus, aud,  in  order  lo  make  the  price  ax  low  m  ])Oi(;«ib1e,  ta^ 
constructed  a  new,  very  moderately  priced  u[]panitus  on  the 
principle  of  the  hellowa  nr  the  iiccordion  {Zieii.-J{nrn\uu.icft)r 
which  eonihiiifth  constant  pressure  and  continuous  action. 

Not  only  on  account  of  the  moderate  price,  but  also  for  the 
sake  of  greater  bandinetiH,  the  bellows  containing  the  respiratory 
air  IB  odIv  large  euough  t<i  hold  the  maximiun  of  air  nece»iaiy 
for  oek  inspiration,  so  that  at  every  inspiration  it  has  to  be- 
tilled  afrcHh.  Hiedrrt,  like  Widdenhurg,  considers  a  capacity 
of  9O00  cubic  centimetres  as  the  smallest  amount  neeCKsary  aft 
veil  for  the  inHpiration  of  GompreaBed  air  as  for  exiiiration  into 
rarefied  air.  But,  ae  it  is  desirable  to  be  able  to  command  a 
certain  excetut,  first  because  a  patient  might  require  iiomewbat 
more,  and  mjuic  air  in  alwaysi  lost  in  the  application,  and  al$« 
becauKe  in  the  utmost  limits  of  cotnpresision  or  dilatation  the 
resistance  of  the  nutss  or  elasticity  nf  the  bellows  produces  au 
ex  peri  mentally  deterroiDable,  though  very  slight  diunnution  of 
the  pressure  or  suction  up  to  two  to  three  millimetres  mer- 
cury, which  ifl  avoided  b>-  the  excess,  Bicdert  lias  fixed  the 

I  A   nmilar  npiintiitiu  Im)*  liMn  cuiiBtructed  1)^  Dr.   I1*7«r  ;  It  oajr   be 
Dbariainl  of  Utoa  Ucola,  BnuwU. 
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capacity  of  the  bellowH  tit  15700  cubic  centimetres,  of  which,;^^ 
hovever,  only   HOOO  are  available,  as  ttie  bellowit  can  only  be 
oompresaed  four  to  6ve  centimetre-s,  and  therefore  1700  cubio 
eantimctrefl  are  lo8t. 

The  bellows  itMlf  is  cylindrical  id  ebape^  50  centimetrea 
m^  22  ccntJmetrcg  wide,  having  above  and  below  a  wooden  lid 
l|centioiuCre  thick  (a  and  »', 
fig.  29),  and  walls  c(imi>o8«l 
of  leather,  iiuulc  airtight  by 
gUQuniiig,  and  slrcugtlieiictl 
by  an  innt-j'  liaiug  of  [xutt-- 
board,  »q  that  it  retains  its 
form  luider  the  ueceseat^- 
«xe«tt  of  atmospheric  pres- 
eOTt,  The  lower  Ud  {a,  fig. 
29)  is  perforated  uear  its  an- 
terior (^Ige  by  an  indiarubber 
tnbt',  which  i»  inserted  air- 
tight nnil  kept  piitcnt  by  a 
qiiral  wire.  The  npper  lid 
ia,  6g.  29^  bears  two  cn)sso«1 
■traps  for  buckling  on  the 
weigbtit,  and  laterally  two  iron 
pina  to  prevent  their  slipping 
to  the  side. 


b'm.  i'»{ioa\taa  ].) 


Thv  8(.-cond  inrt  of  the  apparatus  is  an  iron  frame,  conHi-iting 
of  tworuuud  iron  rods  ulanding  opi>o8ite  to  one  another  on  each 
tide,  Ujc  thicker  oncas  1-8  centimetre  (i)  and  the  thinner=l 
coatimetra  (i),  which  are  riveted  above  into  a  flat  ring  24 
centimetres  in  diameter.  At  the  luwer  end  of  the  rods  («', 
Sg.  29J  the  floor  of  the  bellows  is  screwed  on  by  mcand  of  pro- 
jecting eun,  and  can  at  pleasure  be  taken  oat  and  replaced  by 
uuither. 

Ilie  upper  lid  A  can  be  moved  along  the  frame  by  means 
of  two  gliding  tubes  V  which  embraci«  the  rodif  ic.  For  their 
■ipport  when  more  heavily  weighted  there  are  yet  two  other 
ttllm  m  which  islide  on  the  thick  outer  rods;  irom  the 
middle  of  these  rods  project  outwurds  two  iron  pins,  the  axles 
n,  by  neaiu  of  which  the  bellows  is  made  to  rest  on  two  iroBi 
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ij^iorts  about  37  centimctru-e  high  (oo),  which  are  let  into  n 
broad  wooden  stand  p  j  and  it  (.■ao  be  tiirm?d  on  these  sujtportJ 
by  means  of  two  handles  (r  and  r'),  one  of  which  (r)  proceeds 
abore  fromtht;  ring,  and  tht;  other  (/)  below  from  the  lateral  bar 
in  the  direction  of  the  transversa  diameter,  but  somewhat  in  front 
of  it.  Thus  the  apparatus  admits  of  a  half-rotation  backwarda, 
till  the  handle  strikes  against  the  support.  Two  bandies  are 
more  convenient,  because  the  tuniing  van  thut>  be  managed  in 
every  position  by  a  pressure  downwards — a  necessary  relief  when 
the  weighting  is  great, 

5  flat  leaden  weights  of  5  Ibn.  and  2  of  2*5  lbs.  are  added  to 
the  ap))aralU8.  llie  condensation  and  rarefaction  in  the  new 
iippanitus,  somewhat  modified  as  to  the  thickness  of  the  materiott 
gi\c8  with  u  ±  weighting  the  following  values  : —  ^ 
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It  is  best  to  begin  with  5  lbs.  and  riec  gradually  by  2-5  lbs. 

The  resi>iration  tulie  poasessest  a  mouthpiece  or  a  rcgpiratory 
mask  •  n  rei^piratory  vnlve,  like  that  employed  by  SchnifKler, 
formerly  a  stopcock,  W  only  gupplied  on  demand  and  can  easily 
be  inserted  into  the  respiration  tube  ;  without  thi«  mechanical 
.contrivance  the  respiration  tube  ia  simply  compressed  and 
telaxed  alternately  by  the  lingers.  For  simultant-oiis  inhalations 
of  volatile  medicinal  agents  there  is  a  glass  cylinder  {MtiUcO' 
mwifcii-A'ocfi^")y  furnished  above  and  below  with  a  metal  wwing, 
in  which  a  sponge  in  a  tinned  wire  cage  jh  hiid  for  the  reception 
of  the  medicinal  substances.  The  air  passing  over  it  is  impreg- 
nated with  the  vapours  of  the  medicine  which  is  thus  inhaled. 


Mod*  of  Appticalion.  ^B 

The  apparatus  is  placed  in  an  upright  position  on  tbi-  edge 
of  a  table,  with  the  flexible  tube  in  front  Ijnng  in  the  notch  {q) 
in  the  wooden  floor,  and  the  neceesary  weight  ia  laid  upon  it. 
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If  comprefsod  air  is  to  be  initpircd,  th«  iipp«r  jiort  of  thi 
a|ipAmtufi  is  turned  donnvftrds  (})0»ition  I.  fig.  29),  the  weight 
noks,  nod  the  bellow  BlU  witli  air.  Now  it  is  turned  heck  again, 
vhile  the  juiLicnt,  slaiiditig  in  Trout,  compiVHscs  tlie  tube  between 
his  Bngers,  or  perha^is  abuts  off  the  stopcock,  till  he  can  begin 
fck  inspiration  through  the  moullipipce  of  the  indianibbertubc, 
Uutmgb  which  be  draws  in  air  evenljr  compressed  by  the 
nnkiug  weight  ap  to  the  end  (fi^.  30,  II.)  AN'hite  the  patient 
expires  into  the  open  air,  the  bellows  is  again  filled  by  turning, 
and  resuniet!  Us  activity  wheu  the  upimmtus  is  turned  back 
again,  and  so  on. 

Expiration  into  nireGed  air,  on  the  other  hand,  is  carried  out 


no.  30  (poolUoQ  U.) 

by  turning  round  the  apimratue  from  the  poi>ition  It.  (6g. 
into  the  poAttion  J.  (fig.  29),  while  the  patient  by  coiupregsing^ 
the  tube  or  by  meanri  of  the  f^opcock  prevents  the  entianw 
of  air  till  be  can  begin  bis  expiration,  whieh  then  talcea  place 
aUa  in  oonsequence  of  the  xteady  xjitking  of  the  weight,  into 
cootinnDaaly  equally  nireHe<d  air.  By  (nvcntiou  the  bellcywt 
fillrd  with  expiratory  air  in  nowagiiin  em|>tied»whilK  the  patii 
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hinieelf  inspires  oat  of  ordinary  air;  then  fallows  the  mezi 
expiriitioTi,  and  so  on.  ■■ 

IjiaUv,  i»U«mating  respimtion  can  be  cwried  out  ""Sf^ 
Biedcrt'*  apparatus  in  this  mnnner : — The  bellows  for  the  inspira- 
tion of  compnsMied  nir  is  not  rompletely  filletl,  in  order  that 
after  the  iiivereiou  of  the  opparntue  in  the  immediately  suooeed- 
ing  expiration  into  rarefied  air  sparp  xhniihl  still  be  left  for  a 
residue  of  expiratory  lur.  In  this  it  vill  be  well,  nfter  each  or 
at  least  after  every  second  inspiration,  to  empty  the  apparatus 
now  (illud  nitli  condensed  air,  before  the  in^iirationt<  <tn: 
renewed,  so  that  the  patient  after  each  respiration  oiit  of  the 

tip])amtug  shall  tjkkc  a 
brejtth  in  atmospheric 
air.  Biedert  is  of 
opinion  th&t  a  more 
complete  inflation  fol- 
lowed by  a  more  per- 
fect emptying  of  the 
lungs  is  obtained,  even 
though  n  respiration  in 
ordinary  air  intervenes, 
bnt  that,  ou  thy  other 
band,  we  must  not  look 
for  an  influence  nn  the 
vascular  «*yatem  from 
this  procedure,  on  ac- 
count, of  the  directly 
opposite  action  of  the 
eompressctland  rarefied 
air.  fCf.  here  tho 
Double  -  ventilator  of 
Geigcl  and  Mayr,  p. 
417).  In  this  way  the 
ap{nimtn»  would  KtiH 
fiervd  tlie  purpose  of  those  physicians  who  attach  special 
importance  to  the  alternating  method.  Biedert's  sa^estion 
thai  hiR  ajiparHtuB  might  viino  servR  an  a  Bpirometer  cannot 
bo  maintained,  an  in  Uie  construction  of  the  api)arfttU8  the 
friction  coefficient  weighs  too  heavily  in  the  scale  against  the 
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oxpiiatorjr  pressure  necessary  bi  obtAin  even  approximiit'elr 
n\-a)l»h1e  figures.  On  the  other  hand  ajiother  mndiliRat  ioii 
which  Biedert  lias  pmiwiwcd  maj  be  reawinahly  accepted — 
ounely,  in  case  we  are  iniahle  to  procure  an  apinratus  of  tlie 
desitnble  accuracy,  we  should  use  the  bellows  only  (figs, 
ai  and  32).  For  this  pnrpoee  the  bellows,  when,  for  instance, 
compressed  air  U  to  be  in!ipin>d,  is  screvix)  nn  to  the  e<lge 
of  a  tmble  by  means  of  an  imn  eUmp  in  the  lower  lid  nnd 


FlQ.  33 

Use  weights  strapped  on  above  ;  an  a!«istant  npenn  the  bellows 
hy  ilniwiog  up  the  weighu,  and  holds  it  by  »  handle,  that  it 
nuy  not  cMllu^Hie.  Hy  reversal  uf  the  attAcliment  and  auflpen- 
aioa  of  fhe  weightH,  the  air  is  rarefied  hy  the  traction,  and 
e^iintion  into  rarefie<l  air  win  take  place.  The  jwii-e  of  a 
««nplet«  Biedert'?  ap]>aratud  is  about  42  marks;  liiebellowa, 
an  be  had  for  '20  mnrkx. 
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S.  B.  FraideC's  Apparatu*. 

Tbc  excessivtly  cheap  ai^aratuti  of  B.  Frank*-!  lemaia*  to 
be  mentioned ;  it  i«  on  rli<.*  )iriDci]>V' of  the  accordioD  (^iVJb- 
JIarm(niihl)f  aud  nlLbougli  it  dous  uoi  fiUly  answer  to  all  the 
d(!maii(U  of  pueiunatio  tlierapuuticis  yet,  ai>  Waldt>nburg  and 
lliedvrt  have  puiutwl  out,  it  muy  prove  vetj  »ernc«able  in 
niany  cnsi's. 

Thp  aintamtijs  (fig.  S3j  rnneisti*  siiuplj  of  the  bellowBof  an 
accordion,  on  one  side  of  wlucli  is  placed  a  tul>e,  2  uctdimctres 

wide  iu  diameter,  wliich  has 
for  A  Kiontbpicco  an  inflated 
indinrubher  cuI^bion,  fuch  as 
are  employed  as  i^ssaricR, 
Tlie  patJeut  himself  draw? 
out  umi  CLiinprc»spK  the  appa- 
ratus, Bcconjiiigly  as  he  wishes 
to  expire  into  rarefied  or  in- 
spire oonipressod  air,  during 
whicli  proceiis  n  weighted  ceu- 
tiinetns  measure  at  it«  free 
end  ennbleii  him  to  read  off 
by  how  many  centiuietres  the 
side  vails  are  drawn  asunder 
or  brought,  m-ar  to  one 
another.  As  the  ajtparatus  is 
35  centimetre*  high  and  16 
centimetres  broad,  it«  distengion  or  rontrnction  b^*  1  centimetre 
Answers  to  a  volume  of  air  of  610  cubic  centimetrt'S  ;  hf  uce,  when 
['the  number  of  eentiiuetrea  by  which  the  apijaratus  is  distendfed 
or  comprxMucd  is  inultii)1iL'd  by  510,  the  residt  i»  thr  volume  of 
air  inspired  or  cxpin;d  eiich  time.  Tlic  mimnnt  of  pressure  to 
be  obtained  1>y  the  grcatVHt  strain  of  the  uppuraliis  reaches  to 
about  y'g  atmosphere  positive  prc-Beurc,  siud  admite  a  rarefaction 
of  about-  ^  atwofphore,  wUte  a  moderate  exertion  of  force, 
such  an  an  average  appUcattuu  and  the  strength  of  the  ]>atient 
permit,  eflfecte  a  ±  pressure  of  about  '^\  to  ji^,  atiiios] there. 
Ak  a  rule  Friinkel  does  not  consider  it  necessary  to  dictate  to 
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ihe  patient  how  hr  he  is  to  distend  or  compress  hi*  apiiaralus, 
as  the  imti^Qt  can  regulate  the  necessary'  iire^sure  best  accord- 
ing to  hi**  (a^hji^ctiTc  feeliiigs,  uud  thus  acquires  the  manage- 
ment more  eftHilv. 

The  defects  of  an  iipparatus  of  this  ooiiptniction  are 
obrknu ;  besidee  the  innccuracr  in  the  amount  of  pressure 
aod  the  ineonstaney  of  it<f  operalinn,  the  action  of  the  pneu- 
matic trcBtmeni  is  al»o  interfered  with  hy  the  fiiet  that  in  the 
aeiual  inanipnlBlion  of  thw  bellows  thp  patient  Iia?  to  as*unn? 
a  stooping  postnre,  a«  Friinkel  prewrihes,  one  most  unravour- 
able  to  fnU  expansioD  of  the  thorax  and  to  free  pulmunory 
retitilaiioD.  The  apparatus  has  been  frequently  and  succvm- 
fuUy  uwhI  as  a  meana  of  employing  arljticial  rea)nratiim  in 
asijhyxia ;  on  account  of  it4  extremely  eomiwndious  *hap€  and 
the  rapidity  with  vliich  it  can  be  set  to  work,  it  seems  to  be 
specially  iidiipted  for  these  aud  other  disturbances  of  the  respt- 
ntory  funetions, 

)  Appakatcs  o.\  Tin:  Wateb-Ekgixe  Bellowa  PwscirLF. 
Th€  DoubU  Ventitator  of  A,  Geigd  and  A,  Mayr, 

Gcigel  and  Mayr,  of  M'^iintburg.  have  cooatructcd  n  pac-uinatio 
ratUB  which  without  loiis  of  time  or  previous  prepeiration 
yleMs  any  r«|ui8ite  degree  of  eondensation  or  rarofiiftion  M 
air,  uiaiutains  it  at  a  constant  height  and  in  euntinuouN  force 
for  an  unlimited  period,  and  at  the  Mine  time  admitv  of  Taria- 
Uoo  of  these  ninouut^  of  prennire  by  dilatation  and  txintnielion, 
awl  thus  cnablen  the  jmtient  ir\  pass  by  gentle  transitions  into 
and  oat  of  the  abnormal  ree|iirHtory  conditions  to  which  he  is 
flob}ected.  By  the  sitnultaneoiie  use  of  two  apparatus,  which 
are  placed  in  communiL-altun  with  the  mouth  of  the  patient  by 
BtMui*  of  two  flexible  breathing  tubes  and  a  double  respiratory 
valvB^  and  by  maintaining  the  pro[iertie!i  indicated  with  regard 
to  constancy  and  continuity,  a  simultaneous  rare&ction  and 
coadeoflattoD  of  the  air  can  be  CAtabUshed,  whirh  enable  the 
patieat  to  inspire  compre.aMxl  and  expire  into  rarefied  air  by 
ofte  and  the  same  reNpimtory  act. 

ineipif. —  Thefollowingschematicrepregentatlon(Geigel) 

the   iKttt    idea    of  the    mecluuiiciil 


t 
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Creigel'is  apporatuH  is  baited,  the  water-eiigiiiB  Mimva  {SchAipJ^ 
rai^ebliise),  formerly  iiirgely  used  for  technical  purposes,  now 
become  obsolete : — 

Imn^nc  a  box,  or,  tu  wc  prefer  to  call  it,  n  mantle  of  sheet 
iron  hcnneticiUlj  cLisod,  of  a  similar  ehap4»  to  the  eoinewhat 
f1at-pre«!(e(l  glasKCs  with  wliiuh  clock  faces  are  covered,  indicated 
in  the  scheumlic  seetioH  of  fig.  34  by  the  boundary  line 
M,  M  r,  M.  The  inner  it\»cc  of  this  uiaLlle,  the  mantle  spncc, 
coiaiuuuicat<:s  by  the  apertmu  uf  tiit;  uiuutle  nud  thu  ttliorl 
tubcatBxcHl  to  it,  the  matitlt-  tube  U  r,  frc-t-ly  with  the  op<;D  air. 

Kext  suppose  a  vertical  wheel,  the  many-ebambcred  wheel. 
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which  )9  represented  in  fig.  34  by  the  inscribed  circle.  The 
hurisoiilal  axle  of  thi»i  many -chambered  wheel  is  placed  in  the 
centre  of  tlie  anterior  surface  of  the  mantle,  and  can.  l»e  easily 
liiruwl  by  mcariii  of  a  toutbed  wheel  and  winch.  Axle,  spokes, 
lootSed  wheel,  and  winch  arc  omitted  in  Ihe  merely  echematio 
drawing  of  fig».  34  and  35. 

Thia  wheel,  which  ie  also  made  of  strong  sheet  iron,  possesse* 
on  its  inner,  concave  side,  therefore  direcu-d  towards  the  middle 
of  the  mantle  iip:ie{>,  empty  cliamheit:,  eloeed  on  all  sidon  (fig. 
34,  7.  I  to  12),  which,  if  we  suppose  the  wheel  turned  in  the 
direction  of  the  arrows,  possfss  only  at  their  anterior  and  inner 
comer  a  slit- like  aperture,  the  mouth  of  the  chamber  (fig.  34, 
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n'ATER-EyoiyE  bellows  apparatus. 

It  m  moutb  of  the  chamber  ] ).  Through  this  aperture  therefore ' 
the  CDclo««cl  «)iticu  of  each  several  «:liamber  commLuik'ales  witti^ 
the  geo^ral  inuer  «\)ane  of  the  mnntle. 

If  uow  thf  latipr  is  fillet!  with  vaiet  through  the  mantle  ^j 
tube  M  r  lis  far  as  the  line  w  w  and  the  many-chambered  wheel  ^M 
turned  in  tlie  direction  inrJicateil,  (he  i-haraber?  still  filled  wilh  ~ 
air — 3t  2*  i,  lli,  &q, — wilt  one  after  the-  other  dip  under  wutur. 
The  air  coolaiaed  in  each  Mivetul  submerged  chamber  will  thiiii 
be  »om«*what  oomprtttsed  by  the  wyter  entering  by  the  mouth 
vt  the  chamber  and  transptirled  so  far,  till  in  thy  advaueiriff 
rotatkw  of  the  wheel  it  e&capeK  from  the  muuth  uf  the  ehauilior 
now  directed  upwards,  and  rises  up  vertically  iu  bubbles  over 
the  surface  of  thu  water.  It  is  eusily  oeen  frtun  the  st-hernatic 
drawing  that  this  ei«cax>eof  air  begins,  continues,  and  ends  each 
time  that  ea<:h  tteveml  chamber  [xisses  the  place  oct-upied  iti 
^.  34  by  the  chambers  5,  G,  7,  6.  Of  coorae  the  chambers 
draw  in  water  id  lijce  proportion,  which  they  push  forward  to 
the  other  side  or  rime  till  the  mouth  of  the  chamber  again 
begiiu  u>  be  directed  downwanls,  therefore  somewhat  about  the 
height  of  chamber  11,  in  which  caee  the  water  begins  to  flow 
oat,  ao  that  Laving  at  length  reached  the  level  of  chamber  2, 
each  fhamber  i»  again  filled  with  air  out  of  the  mantle  nput-e, 
and  now,  again  dipping  under  water  at  the  level  of  chamber  3, 
the  whole  action  we  have  described  is  renewed. 

\ow  imagine  an  iron  bell  introduced  into  the  flat  eylindrival 
tfmcti  encircled  by  the  many-chambered  wheel  within  the  general 
mantle  s|nce. 

Th{«has  two  oriBce«,a  lower  wide  one  (gg  id  flg.  35),  which 
dips  deep  uiuter  the  wiUcr  line,  and  lui  upper  narrow  one,  which 
ins»c»  through  thu  nuiiitic  wull  and  is  prolonged  into  tlie  tthort 
b«U  tube  4i  r.  Of  course  the  upper  part  of  the  bell  muct  be  «o 
coBttnicted  aa  to  shape  that  the  mn»y-chumbered  wheel  may 
tulat'*  b«?*idi>  it  unimpeded  in  Ihe  interior  of  the  mantle  spaca 
withoul  interfering  with  the  inner  B[>ace  of  the  bell  itself,  the 
brll  ipaoe.  On  the  contrary,  it  is  clearly  seen  in  the  drawing 
that  thifl  bell  space,  m  far  aa  it  is  still  filled  with  air  above  the 
mpDal  water  line  ww,  is  tww  completely  isolated  by  means  of 
the  vaU  of  the  bell  and  water  froiu  the  remaiuiug  nir-fUted 
portion  of  the  mantle  space. 
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Whtli>  tliu«,»siK>htfinatk-:LlIy  (•x[>reMed,  the  man^-chaniharM 
wheel  can  mtate  freely  near  the  uplier  lubulftr  orificf  of  the 
bell,  iti«  roUitious  are  also  unimpedinl  ul  the  lower  oriBce  of  the 
bell  GO,  AB  Hs  margin  only  apprnnt-hpH  close  to  the  many- 
chambered  wheels  without  toiicliing  It  ;  but,  na  k  »een,  it  pro- 
jir(?tit  far  into  the  mauy-chamberecl  wheel,  eo  that  the  lower 
orifice  of  the  boll  «  a  is  always  o%'er  the  lowest  chambers. 

If  now  thn  manvH'liiiml'K'ret]  wlit*l,  as  prwiously  rleseribod, 
is  set  in  motion,  the  diamben*  filled  with  air,  3,  2,  1,  &.c,,  will 
Buceessively  pass  the  lower  orifice  of  the  bell  on,  and  here  allow 
thfir  air  to  escajfe  into  the  bell.     If  we  now  close  the  appttr 
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oiifioe  of  the  bell  «r,  the  air  of  the  ehainbem,  as  the  wheel 
continnes  to  rotate,  accumulates  more  and  more  in  the  bell 
6j«ce.  Hereby  the  water  within  it,  which  originally  reached  a» 
far  as  the  water  line  ww,  is  forced  through  the  orifice  of  the 
bnll  ci  o  and  runs  over  into  the  mantle  space. 

When  in  this  manner  with  the  incrensing  volume  of  air  in 
tlie  bell  space  the  water  level  in  it  iniiwt  sink,  for  example,  to 
the  line  iv,  w,  in  fig.  35,  the  water  level  iu  the  mantle  space, 
OIL  the  oilier  hand,  rises  at  the  same  time  projiortionally  In  the 
(juantity  of  wat«r  forced  out  of  the  bell  as  (ar  as  the  line  w,  w,. 

The  diffemice  thus  produced   in  the  height  of  the  two 
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'  levels  gives  directly  the  atmMphuic  presEure  which 
weighs  upon  the  air  in  the  bell  space,  or  the  meaeure  of  the 
tcii£J0D  which  it  eiifferg  from  a  cotumu  of  water  vfaose  height 
ie  equal  to  that  difTereDce. 

If  now  the  heU  tube  u  r  ia  opened,  t  he  air  here  utreams  out 
antler  this  t4.-iiiiioD.  As,  however,  on-jiig  to  iul<n)iiBt^  rotatory 
ni'irtncss  of  thu  uuuiy-vlmmbered  whti-l,iin  rqtinl  amount  of  nir 
if  always  i^upplicd  from  below  to  the  bell  s^tace  to  that  nhk-h 
ttrea&DS  out  above,  therefore  the  pressure  of  air  in  ihc  bell,  in 
fpite  of  the  narrow  bell  tiibe  remaining  open,  may  be  ooo- 
ttantly  maintained  nt  the  retjuisite  lieiglit. 

If,  on  the  other  hand,  the  orifice  SI  r  of  t-he  innntlo  epaice  ia 
doted,  while  fhim  the  first  the  bell  orifire  ur  r«niain8  open, 
then  by  turning  the  many-chamliered  wheel  in  tJie  direction 
indicated  the  air  within  the  mantle  .sj.tace  is  gejierally  with- 
drawn and  transferred  into  the  bell  »|>ace.  Tbus  a  mre- 
jactioo  of  air  takes  place  in  the  mnntle  siiace,  by  which  the 
water  level  in  it  is  tmfted  by  suction,  while  it  falld  in  the  bell. 
The  amount  of  the  rarefnction,  like  that  of  the  previous  c<tni- 
pression,  corresponds  to  the  difference  of  the  height  of  the  two 
water  level*. 

Analogously  to  the  former  proceafl,  this  rarefaction  reraaina 
coiuliiul  if  the  rotatory  sw iftnves  of  the  many-chambered  wheel, 
and  with  it  the  amount  of  air  withdrawn  by  the  chnmbeni  from 
the  mantle  epaec,  eorres]x>nd  to  the  amount  of  air  constantly 
itrenming  in  afresh  through  h  r. 

Action  of  the  Btllovs. — In  adapting  the  principle  Ihua 
theoretically  eatabUHhed  of  ihe  water-engine  bellows  to  sjiecial 
tIkcmpeutJc  pur|>0!iCH,  Geigel  thought  it  neceunry  to  make  twu 
large  general  chums  upon  the  efficiency  of  the  new  appiimtur^ 

Id  the  first  place,  without  detriment  to  the  moderate  di- 
mensions of  the  »p}>anitu^  it  niuiit  be  cajvible  of  modifying 
tcnaton  at  pleasure  in  the  positive  and  negative  seuseup  Tn  -^ 
aUnotpbere ;  in  tfaa  second  place,  a  nutBcieut  amount  of  ron- 
dwiaari  and  rareBed  air  mui<t  be  avnihible  eveiy  time,  so  that 
even  the  eitrrme  limits  of  an  abnitrmiilly  greaL  lung  capacity  or 
llie  Htuultaneoufl  refipiratious  of  two  {wticnts  should  produ<<« 
but  rrry  alight  variations  in  the  constancy  and  continuity  of 
tbe  prcuure  of  air  obtained. 
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The  etitHhlishment  of  these  tvo  claims  sufficed  to  fii  the 
exact  projrortions  of  the  new  appnratus ;  as  to  t-he  desired  beight 
of  air  tension,  xi»  efRcieney  dependa  on  tlie  internal  diameter 
of  (liK  maiiy-chuuibt-red  rin^  or  the  height  op  to  which  the 
diffureucc  of  the  water  teveb  in  bell  and  mantle  space  could  be 
driven;  and  as  to  the  nviiilable  amount  of  air,  it  of  course 
dtr[ieDd8  on  the  cubic  cnpacily  of  the  cluitiihfirs  and  the  rotatory 
FwiftncBs  of  the  wheel. 

In  oi-der,  therefor*-,  In  the  firU  jiTace  tobe  able  to  obtain  the 
postuliitcd  fxtrcnie  amount  of  lur  tension  in  the  positive  and 
negative  sense  up  to  Jg  atmofi>hcre  pressure,  the  ditnenmoiis  of 
the  watrr-Engini-  brllowf  iidnptcd  for  pumunatic  purposes,  and 
esjveciailj  the  internal  diameter  of  its  mao_v-ehambored  Hng, 
must  be  no  jwoportioned  that  the  differcnee  of  the  water  levels 
in  (he  h^ell  and  mantle  space  can  attain  a  nmxiuium  height  of 
415  ram.  With  such  dimensions  it.  became  jiossiblH  to  olrtain 
in  the  bellows  any  dcRirahle  tension  in  the  poBitive  and 
ncgjitivp  sense  Ijetween  .]-^^  plus  pressure  and  -^'^  miniip  i>re86iiTe, 
iiwording  to  the  degree  of  difference  of  the  water  levels  pro- 
duet'd  by  tlic  rotation  of  the  water  engine. 

JJul  secoudly,  in  order  that  the  postulnted  maximum  of  the 
C|uantity  of  air  which  ie  to  be  availahle  at  auy  moment  should 
«Uo  be  obtained  of  the  rpquired  tension,  and  that  these  teu- 
xions  should  be  rightly  utilised  pneuniHtically,  it  was  necessary 
first  of  all  to  fis  the  correct  form  and  size  of  the  chambers  of 
t-he  wheel.  I'pon  this  also  depended  the  necessary  degree  of 
rotatory  ttwiftne.-^a. 

With  regard  to  the  form  of  the  chambers,  which  in  the  fir*t 
models  were  \2,  but  afterwords  were  increased  to  15,  care  had 
to  he  tJiken  that  they  shoidd  he  of  tli<>  forni  best  Ruiled  to 
ensure  as  eonipleli'Iy  ns  possible  their  roeoiving  and  dischni^ng 
air  and  water  in  the  course  of  their  rotations,  so  that  no  flaw  in 
this  respect  should  diminish  the  effiL'ieiu-y  of  the  apparatus. 

By  calculations  and  csj>crinienlstt  wtis  ascertaiued  that  this 
piiTiKwc  is  fully  attained  by  thai  form  of  the  several  chambers 
in  which  they  stand  with  their  anterior  walls  tungcntially  to  a 
circle  concentric  with  the  chnrabered  wheel,  the  diameter 
of  which  n  is  =  I*04h,  h  indicating  the  greatest  difference  of 
the  Iwu  water  levels.      In   fig.  36,  for  example,  the  anterior 


wnllB  of  5  cliombcrs  are  prolonged  by  dotted  Unc«,  till  they 
nie«t  tongcntinlly  the  dotted  circle  of  diameter  De=1-04h 
conceotrio  with  the  chambered  wheel. 

As  a  result  of  this  arrangemeDt  the  escape  of  air  out  of  the 
mbmerged  cliarahen  begins  at  an  ODgle  of  indiDation  of  40"  t« 
the  ■orfcce  of  tht-  wutcr — i.e.  just  iit  thr  iiiomenl,  as  at  n  in 
6g,  36,  iu  which  the  radius  of  the  orifiuc  of  thu  chtunlH-r 
so  cuts  the  horizontal  surface  of  the  vater  u  to  form  tb» 
angle  a=i<f. 

Here  the  chambers  raccesaively  take  up  a  position  below 
the  bell,  which  makes  nil  Iom  of  air  impoHRtble,  as  in  their 


k 
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eonne  along  the  lower  orifice  of  th^  bell  aU  uirmu$t  ^capcfrotn 
the  chomben!  and,  rising  imme^liatelj  above  the  wjiter  rarface, 
necmmrily  ocrumulote  in  the  btdl  Njtice.  O-onverscly  the 
dambet*  diKcharge  the  water  which  they  hare  drawn  in, 
be^nning  at  the  same  nugle,  in  the  mantle  space  to  the  lart 
drop,  »o  that.  <-ompletely  refilled  with  air  from  tfali  spoce,  they 
may  again  dip  under  water. 

The  rhamhera  beiug  thus  formally  arranged,  t  heir  size,  and 
Ibarefore  the  rapAcity  for  a  definite  amount  of  air,  iti  expressed 
by  the  ffillimitig  proportions: — Since  the  15  chambers  mounted 
op'W]  the  wheel  fonn  together  a  Iwilow  ring  of  0-73  metre  <4 
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interaal,  0'93  metre  external  diameter,  ood  O'lA  metre  high, 
iu  cubic  capacity  will  ainount  to 

3-14  (0-93^^Q-72')  0.15=0-0408  cubic  ceutjmctre. 


I 


If  we  deduct  from  this  tho  capacity  of  the  wolU  of  tb« 
chambers,  as  well  as  that  of  their  opices,  which  fill  with  wntcr 
an  they  di]*  under  up  tp  the  height  of  tlie  posterior  lip  of  the 
inuuth  of  the  chaiuberii,  there  remains  au  effMClive  demand  for 
about  'iA  litres  of  air  at  every  rolatiun  of  the  wheel.  Direct 
controlling  experiments  which  (ieigel  aiidMayr  instituted  with 
the  help  of  a  epirorDeter  have  ^honii  that  thid  uiIcuIittioD 
is  approximately  oirrect,  but.  only  the  quantity  of  33  litren  has 
been  actually  obtaiuud.  We  will  tlierefOTe  fix  upon  the  Utter 
number  as  the  real  menaure  of  the  quantity  of  air  which  is 
discharged  into  the  bell  by  one  rotation  of  the  wheel. 

Since  the  numerical  ratio  batween  wheel  luid  impelling  force, 
between  winch  and  axle  of  the  wheel  is  =10,  eince  therefore 
10  turns  of  the  winch  answer  to  one  whole  rotation  of  the 
chauibered  wheel,  then  with  every  turn  of  the  winch  &  quantity 
of  air  of  f  2  =3-2  litres  is  delivered. 

If,  then,  we  wish  to  effect  iu  the  minute  only  S  complete 
rotations  of  the  wheel  or  20  turns  of  the  winch,  then  the 
amount  of  air  of  the  required  tension  yielded  by  the  apparatus 
in  each  second  would  lunount  to  over  I  litre,  a  quantity  which 
is  more  than  pufficient  for  the  ordinary  purpOHcti  of  pulmonary 
therapeutics,  and  which  may,  each  time  it  is  necessary,  be 
increased  by  accelerating  the  rapidity  of  the  rotation. 

Ko  doubt  this  occL-lcniiion  tinds  its  natural  limit  in  the 
cireumstanec  that  the  (K.-veraI  clianibt^i-H  require  a  certain  time 
— short  indeed,  but  still  appreciable — to  didvliarge  their  con- 
tents of  water  orair.  Jf,  therefore,  the  rotatory  BwiflnesH  of  the 
wheel  is  accelerated  to  such  a  degree  that  the  evactintion  can- 
not be  thoroughly  effected,  then  its  highest  efficiency  will  have 
been  exceeded.  It  may  Iw  asMimed  that  this  greatest  effect  is 
obtained  when  the  winch  revolves  thirty  times,  and  therefore 
the  chambered  wheel  three  times,  in  the  minute. 

Id  thill  maximum  degree  of  activity  the  apjuraLus  furnishes 
86,000  cubic  ceutimetres  of  air  iu  the  minute.    But  a  mao 


WATBS-Eh'lilXE  BELLOWa  AJ'PAJiATUS. 


with  the  exceptional  cajNic-ity  of  5,000  cubic  centimetres  vould 
consume  only  SO^OOu  if  he  were  to  make  sixteen  iospiratioQ* 
iathe  uiiuut«r,  wtiicli  pmoticaliy  he  cauiiot  do,  as  in  such  deep 
hrtaatbing  htr  would  make  at  most  8  to  10  inspiratious  ;  there« 
fore  he  could  consume  only  40,000  to  50,000  cubic  centimetres. 
People  with  so  rwinarkable  &  vital  ea])acity  would  flcarcely  re- 
quire pncuiDatic  ircatment.  \sn  matter  of  fnot,  from  14,000  to 
30,(X)0  cubic  centimetres  in  the  minut^^,  with  n  plus  pressure 
of  10  to  1^  oculimetri^s,  have  been  on  aD  average  suAicicut  for 
ruiuOH  patieiitH  hitherto. 

The  m<^ehanical  energy  which  iti  necessary  for  this  degree  of 
attiWty,  specittlly  for  three  rotations  of  llicwhcc-l  in  Lhc  minute 
Kith  highirst  tension,  is  reckoned  at  0'6  metre  kilogramme. 
Taking  into  account  the  pivote,  bozeit.and  friction  of  the  teeth, 
it  rises  to  1*2  metre  kilogrammct  This  is  equivalent  to  saying 
tliat  on  the  one  liand  the  infchanical  energy,  tht^  application 
of  force^  which  we  require  to  set  winch  and  toothed  wheel  in 
motion,  and  rhdii  to  set  the  ap^uratiis  going,  is  a  vaniiihing 
^•ction,  and  that  on  the  other  hand,  by  thin  elight  expenditure 
of  force,  far  more  air  can  be  obtained  than  even  the  largest 
long  cajtacity  requires  in  the  ^ame  time. 

Corresponding  to  these  demands  and  to  the  structural  fonn 
of  the  inner  parts  of  thechambered  wheel  with  the  axle  and  the 
bell,  it  WB8  Deoessary  tiiuilly  that  the  body  of  the  nppamtus 
thouki  be  1  metre  high,  U'97  metre  broud,  and  0*27  metre 
deep,  dimensions  which  demand  a  very  modest  space,  tlie  more 
■>  thai  the  apparatus  can  be  niMt.  commodiou^ly  placed  with 
ita  farciad  back  directly  against  the  wall,  and  that  it  has  uo  thin, 
prajflcting,  fnigilc  or  pliant  part«,  such  as  belong  to  thu  guso- 

Etittipment. — The  water-engine  bellows,  thus  adapted  and 

1  liroiMntioned  to  ]>neurnaiic  purposes,  extertmlly  furnished  with 

'tiw  DMWssary  indic:iliou  figures,  internally  having  all  it«  surfaces 

'o*arUid  with  a  coating  of  hard  oil  vamifih  and  iron  ochre,  iniiKt 

■Mnr.  in  order  to  be  iiualihed  for  its  special  function,  be  fiir- 

^BnUbtxl  at  itn  periphery  with  a  complete  eiiuipment,  and  Ihere- 

^■|i«r  po<H>es»e9,  in  addition  to  the  axle  with  toothed  wheel  and 

winch  projecting  out  of  their  box  on  the  brond  anterior  surface^ 

^kiJ«o  various  other  small  and  short  appendugen. 


TtESPIRATOnr  TUEIiAFEUTlCS. 

In  the  first  place,  nt  the  mimniit.  of  (be  convex  periphery  ib 

a  abort  tulje  w-ith  a  shipcock  {fig.  37,  in'),  through  which  the 

apparatus  W  tilU-dwitli  water — 150  htreo  in  rouml  numbers — and 

L-rhen  the  filling  is  complete  tliis  i»  known  hy  tho  water  beeip- 
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ning  to  flow  out  at  a  xmall  cock  h  which  is  placed  at  the 
original  water  level.  When  this  occurs  the  cock  ft  is  closed, 
and  the  filling  is  coinplt-f-e  for  many  days.  Provision  is  made 
for  the  ocmaional  renewal  of  the  water  by  an  outflow  cock  i 
in  the  lower  part  of  the  npp«ratue. 


Bv  o  simple  arraTigeineTit  the  abov^-mentioned  inflow  tube, 
■bicU  is  in  cloupcoininunication  with  thcmnntle  f^ce,  may  h« 
(iOQV(>nietitly  uceil  for  tlip  admission  of  fresh  nir  from  without. 

While  the  nirefaction  of  iiir  is  being  (iroduced  in  the  niaatle 
wpace  the  inflow  tube  must  remain  closed  under  all  eircum- 
fltoDoes  like  tbe  maatle  valve  it.^elf.  For  llns  piir[K)sc  a  iihurl 
Okctal  pijie  is  affixed  to  the  inrtow  tube  by  mt-aus  of  «  ?crrw, 
Mkd  tbia  ig  bent  borizoutallydovrnwards,  and  can  be  closed  by  a 
ptopcook,  thp  condticliTig  or  inflow  cock  »it'.  Thus  the  wurmu- 
nicatiou  of  the  mantle  sjmee  with  the  esternal  air  of  the  room 
OT  with  the  inflow  lube  can  be  estnbUnhed  or  arrested  by  one 
single  action  of  tbe  hand. 

In  tbe  vicinity  ofourinHow  tube  tvo  simple,  1  bin  and  nhort 
tubular  nppvndnges  abo  proceed  from  the  top  of  the  appnratua 
(fig.  37,  7",  m" ),  which  fter\'e  to  secure  the  indinnihber  tubep  by 
means  of  which  tlie  appsratus  is  connected  with  themanoraeter 
to  be  described  further  on.  One  of  thene  tobeo  communicnteB 
with  the  niantle  space,  ihe  othtr  with  the  bell  space, 

Itrlt  and  ilantlr  Valvr. — WhereaK,  in  theschematie  repre- 
eeotaiiou,  for  the  sake  of  clearness,  bell  tube  and  mantle  tuba 
have  iheir  apL-rlures  at  tbe  highest  point,  iheoe  ujierlures  in 
prattical  application  ore  pinced  in  tbe  anterior  aurfiicc  of  the 
appontUB  (tig.  37,  <f  and  M),  and  furnished  with  u  triple  »to]>- 
oock,  dtiignatcd  bell  and  mnntie  valve.  The  two  valves  are  «> 
eoostrncted  that  io  ease  of  need  two  respiratory  flexible  tubes 
IUBT  be  fastened  tu  eaeh  of  them,  which  iiuiy  be  made  use  of  at 
the  same  time  by  two  patients,  while  by  the  triple  sto|(cock  it 
ii  Dot  only  jMMKibli-  to  place  the  two  flexible  tutxia  at  the  fiamo 
lime  tajiidly  in  comiuuniculion  with  the  inner  space  of  the 
brllowe,  or  on  the  other  hand  to  ehut  them  off,  but  ulsotonpcn 
mad  clove  at  pleusure  the  commuuicatioQ  of  one  of  the  flexible 
tabe*  <rith  its  corre6])oudinii  air  space  in  the  a|iparal us,  white 
tb«  other  remains  quite  inert,  therefore  permanently  clowvl. 
Yor  in  br  far  the  greater  number  of  eam'n  only  one  patient  at 
time  Hill  he  treated,  and  thus  the  other,  the  reserve  tube,  aa 
i«  may  be  enlled,  will  be  superfluous.  Ijislly,  tbe  valve  forms 
the  mnie  time  a  regulntor,  by  mean»  of  which  the  bell  s{iace( 
p  matitle  <itwce,  can  be  made  wholly  or  partially  to  com- 
iBunirale  in  all  degrees  with  the  open  ntr,  or  be  entirety  cut  off. 
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Y'\g,  38  represents  the  triple  stopcwk  which  is  pcrewetl  en 
to  the  hell  or  inaiitle  valve,  nil  is  the  piwterior,  V  H  the 
nnterior  lltxihle  Lube.  The  iron  hollow  cone  K  oonUuDi^  the 
stopcock  bolt,  whicliraii  b<>  rotated  bynieaiw  ofn  handle.  The 
T  Hto^icoii'k  bolt  has  two  pfrforations,  an- 

swering to  the  orificeisof  the  tubes.     Hut 
the  perforations  of  the  c«topL-oirk  bolt  and 
^2^^2S    iy       those  of  the  plugs  are  only  eiactly  alike 
in  size  in  the  eaio  of  fho  nnterioT  tube, 
j^TTTTi^^  llP    while  in  the  [WBtwior  lube  the  ]>errora- 
rinn  nf  the  lito^icock  bolt  \i  donbl^   the 
length   of  that  of  (he    box.      By  tUiii 
nnangement  either  both  tubex  eao  he 
KiB.  3&.  opened  or  chimed,  or  the  autLTi-'r  tub« 

c^n  be-  placed  altogether  out  of  action  while  the  opening  nnd 
closing  action  of  the  posterior  tiihe  remnins  utidistxirbed.  Fig, 
39  reprfstnlB  these  couditione  mere  clearly. 

Kiu:illy,  by  nieana  of  the  anterior  tuhe,  the  sum  of  two 
whole  transversa  sections  uf  th»  two  tul)e.'i  lilill  pre«>ent  in  the 
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first  flection  can,  in  the  cnursc  of  the  ]iasriagf;  from  the  6r^  to 
the  second  position  for  the  entranc*  or  egress  of  air  through  the 
valve,  be  rednccil  in  all  gradations  to  one  transverw-  Motion,  or 
conversely,  in  the  (.'ourBe  of  iUl*  paK^iage  from  the  third  to  the 
first  [Hwition,  tlie  tmnsitiou  fmin  xero  tooneor  the  whole  trans- 
ver>ie  sections  may  in  the  hOSans  way  he  extended  and  regulated 
at  pli^u^tnre.  Gcigel  thwrefort?  dosignut*-s  the  nntu-rior  tube  (he 
rcjuUiiing  (ttfte,  or  the  whole  double  coi^k  the  rrtpiiativii  cock  of 
^he  b«ll  and  mantle  valve. 
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Smull  pftira  of  letters,  engraved  on  the  loargiii  of  the 
melallic  disc  (4  the  Ml  and  munlli*  valve,  show,  when  the 
handle  of  ihe  stopciwk  «l«nd-'i  betwe<-n  them,  whethpr  both 
tulxw  iir  arms  of  iht  \-A\\e  stand  open  (oo)  i=  posirion  I.,  or 
whether  onlyone  arm — namely.the  posterior — stands  open,  while 
the  anlerior  is  cloaed  (o  z)  —  ix«iHon  II.,  or  whether  both  are 
elMed  [Z  Z)  =  pooittot)  III.  Besides  the^e  two  valves  there  ia 
yet  a  third  (fig.  37,  sr'),  cousistiug  of  two  cylindrical  metal  ctwcs 
aqiahl«^  of  rrttji*iiig  itnR  over  the  othpr,  iind  fitting  to  the  bell 
{par«,  whifih  R«  remrve  valve  w;r\es,  wliile  nrefnotimi  of  air  is 
proceediog  contiuuouslj  in  the  mantle  sjiace,  daring  which  the 
eoinmiinicalion  of  the  bell  »pace  with  the  external  air  through 
the  bell  valvt-  reinaiuN  uninturruptwl,  to  keci>  up  this  coinmunica- 
lion  even  more  frcelj'.  In  the  opiHisite  c»£t?,  wlu-n  t-ondenja- 
tioQ  of  air  ih  going  on,  this  valve  of  course  reinntus  cloced,  like 
the  bcU  valve.  Fig.  40  represents  the  valve,  1.  and  II.  in 
open  and  elosed  section. 

Two  indiand)1ier  tubes  are  placfd  in  communicat inn  with 
the  K'11  and  iii:intle  valve,  of  which,  wlieu  only  one  patient 
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tkfe«  the  ap])aratufi,  only  the  {tosterior  comes  into  use  and  lewli' 
to  the  n-spirttory  valve  with  mouthpiffe  and  face  mask.     \xk.- 
tilts  way  one  tulw  ia  aleu  kept  ready  aiul  diatinct  for  inHpiralion 
and  rxpiration. 

ftejfpinttori/  Vatfe. — In  the  innpinition  of  cwmprcssetl  or 
cxpiralinn  into  rarefied  air,  either  each  scji«rHtply  or  intermit-  , 
t^Dtly,  aa  ordinary  respiratory  valve,  of  similar  conatructJon  to 
(bat  #up]>licd  with  .Schnitzler'g  apiiaralus,  ts  inserted  into  the 
Beiihle  tnbe  hetween  the  mask  iind  the  hell  or  mantle  valve. 
For  the  «imultaneo«3  ntili«atirtnof  the  apace dispOMible  for  oom- 
{«vwinn  and  mrefaction  of  the  air.  tieigel  h««  provided  a  new 
nlvF,  which  by  simple  manipulation  on  the  [tart  of  the  patient  i 
dutblet  him  to  inspire  the  compressed  air  out  of  the  bell  spacaj 
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of  the  water-engiae  ventilator,  nod  then  erpire  into  (he  iiuiDtle 
Rjuwe  of  11  sccoDil  a]n»imt.us  fillcti  willi  rirffied  nir. 

Thpbody  of  Uiis  valve  (tigs.  41  mid  42)  coiiaiats  of  a  cylindri- 
cal stopcock,  into  tht  frame  of  wliich  //  the  mo*k  tube  m  aad 
Ihetwoflexiblf  tubes  r.r'  (>rc  inserted.  Tho  utoponck  boitft.  fixed 
in  the  frame,  Uasu  perlorationur  a|)frLure  right  through,  whicU 


**^. 


Kio.  II. 

18  twice  IIS  wide  at  the  side  turned  tovrards  the  mask  tube  ns  nt 
the  other,  which  communicates  with  the  flexible  tube.  It  i^ 
r«ndily  eft- u  lU  the  schematic  figure  42  (hat,  in  consequence  of 
thill  L-onivnl  form  of  (he  caual  pierced  by  the  holt,  one  or  the 
other  tnbe  alternately  can  Iw  |i1.iced  in  commnnicntion  with  the 
mask  tube  by  means  of  a  quarter  rotutiou  of  the  bolt. 

Now  the  aicis  of  rotation  of  the  stopcock  bolt   Js  firmly 
combined  with  the  lid  ri,  the  spriDg  cyliiider/,  aud  the  loose 
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end  of  a  spir&l  sLeel  spring  which  is  enclosed  and  rollea  up 
'  witliin  that  spring  cylinder.  I<atemlly  above  the  Lid  there  lie* 
in  a  stirrup  fastened  upon  the  box  of  the  cylintter  a  slide  9, 
whose  alide-Uke  orifice  o  admits  a  peg  or  thumb  firmly  screwed 
into  the  lid.  If  then  the  slide  ia  preiised  dowuwarda  by  the 
finger  upon  the  saddle  or  pommel  I:,  then  its  rectilineal  move- 
ment by  lueana  of  slide  and  peg  passes  into  a  cireuJnr  move- 
ment upon  the  stopcock  bolt,  which  in   limited  to  a  qu;irter 
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ntalioD  b^  a  suiuble  escnpeiQent.  If  th«  fingur  presisure  W 
aow  witlidniwa,  the  spriag  io  the  cylinder  instantly  eflects  the 
^Mmbuicous  rvtura  of  \he  etopoock  bolt  and  the  nlide.  It  is 
alto  pMsible  in  this  ira;  to  change  temporarily  the  coinumni- 
Mtion  of  the  mask  tube  m  with  the  flexible  tube  r  into  that 
vith  tube  /,  and  vice.  wrea. 

The  DoubU  Mnjwmetfr. — The  tensious  which  tlie  appnnitafl 
is  capable  of  producing  in  the  [wsitive  and  n^ative  wiiiie  up 
to  -j»y  atmasphere  pressure  may  be  effected  in  three  ways  :  we 
can  either  Himply  rarefy  the  air  in  the  mnntteepace,  or  condense 
the  air  in  the  bell  8[nce,  or  perform  both  at  the  same  time. 
It  appeared,  therefore,  derinible  to  register  these  tensions, 
ioaietitne^  clianging  suddenly  diametrically  according  to  need, 
HiiiKtimes  present  at  the  same  time,  by  means  of  two  tnano- 
metent,  one  of  which  stands  in  coinmiinication  with  the  bell, 
the  other  with  the  mantle  space.  The  latter  is  effected  by 
tiro  tbin  indiarubher  tube«,  which  on  the  one  faauci  are 
ouried  over  the  knee  of  the  manometer  lube,  on  the  other 
over  two  fbort  tubus  which  project  outwurdly  from  Ihv  mantle 
■ad  bell  space  at  the  proper  place,  luiU  which  have  been  already 
mentioDed. 

Instead  of  the  mercury  manometer,  used  with  the  pneu- 
matie  ap|HiratiL<,  the  far  more  senKiti%'e  water  manometer  wan 
celecteil.  which  indicAtes  with  great  iiccuracy  differeuceii  of  -^-g^ 
atmoti])here  pressure  =  l'l>3U  cenlimftrp  ditTeretice  of  the 
ler  level  in  both  arms  of  the  manometer.  A  rice  or  fell  of 
metre  of  the  water  in  the  manomentert  therefore  I 
ditTerenre,  doeti  not  in  the  nieroury  ninnometer 
answer  even  to  a  difference  of  0-735  millimetre,  therefore, 
to  tiie  rise  or  fall  of  0*57  miilimeire  mercury  in  an  arm  of 
a  BOBliometer.  Such  dilTereuces  and  the  teufinos  expi'eis^ed  by 
tbem  are,  thenifore,  scarcely  appreciable  by  direi-t  ob^cmition, 
vbareaa  the  water  manometer  abowa  tfaem  at  many  pnces* 
distance  with  abmlutL-  ccrtxiinty. 

Bt>th  manometers  are  united  in  a  woodeu  box  ad  fiutened 
aad  arnttt|{ed  that  one  arm  of  each  is  let  in  ac  tht-  bnck  of 
tk«  hoc,  sod  iht-refore  only  the  eeoond  arm  i*  visiUt.-  tu  the 
observer  in  frotit.  The  visible  arm  of  the  l>ell  manometer 
is  itial  in  which  tlie  water  rises  with  the  incipient  condensa- 
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lion  of  the  air,  while  that  of  the  mantlt*  tnanometer  n  that  In 
which  it  rises  with  cnrrKSpnnding  mrefnction  of  the  air. 

These  two  armei  stand  in  front  of  a  conimon  scale,  which 

I  m&rka  oentinaiitre  degrees,  aa  also  atmosphere  pressure  in  vulgar 
and  decimal  fmctions.  The  manometer  coupled  in  this  mattDer 
is  hung  iiliove  the-  appumlus  on  th«  o])pofiite  wall,  or  nttacheij 

■  to  it  by  menns  of  nn  srrnngement  for  the  purpose.  In  the 
'double  vpntilator'  (fig.  43),  the  combination  of  two  simple 
apparaltiH,  one  of  which  is  used  exclusively  for  the  iospiration 

i  of  compressed  air,  the  other  for  expiration  into  rarefied  air,  the 
manometer  stands  in  Uie  middle  between  the  two  ap[)aratu^. 
Since  the  columns  of  water  in  the  manometer  rise  ojad  fidl  by 
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51*5  centimetres  difference,  when  the  eitreme  tensions  of  ^ 
excess  of  pressure  or  mrefaction  are  renched  in  the  np]nratas, 
the  whole  length  of  the  double  manometer  need  not  mcoaure 
more  than  half  a  metre. 

For  more  distinct  marlcing  of  the  two  mnnometers  the  mano- 
met*r  which  standH  in  communicatimi  with  the  hell  space  in  the 
apparatus  is  filled  with  red,  that  corresponding  with  thf  mantle 
spiice  with  blue  liqnid,  and  both  are  so  placed  that  the  two 
liquids  rise  in  the  visible  arm  when  the  appnralus  is  set  going. 

Finally,  it  is  ad^'isablc,  f'jr  cumtiderutiuns  of  health,  to  ha%'c 
a  selection  of  face  maitkH  in  store  for  the  niw  nf  the  diHerent 
patients,  and  patientc  who  can  afford  it  would  do  well  to  pro- 
cure   maiikfi   for  themaelveti,  or  els»   the   cheaiier  and    more 
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desnty  wooden  mouthpieces  for  iobalatioD  of  oomprMMd  air. 
in  the  apiilication  of  tlieiie  moathpieces,  the  ]iat.ient  easily 
leanu  either  at  once  or  «fler  firequeat  holding  of  the  Qoee,  to 
dute  the  naso-pbaryngeal  space  bj  raisiug  and  oontiacliiig  Die 
•oft  ptJate  and  to  eDtirely  prevent  the  escajie  chrougb  the  no«e 
of  Ihe  air  stfeumiug  in  under  xtroDg  pressure.  JMasks  are  de- 
cidedly better  adapted  than  mouthpiecvs  fur  espimtion  into 
tarefied  air.  The  lotttrr  veiy  soon  carry  tbc  secretions  of  the 
mouth  into  the  respiratory  -valve,  while  saiiva  or  condensed 
n^iratory  water  usually  aceuniulates  at  the  bottom  of  the 
■lailc  and  can  b**  wiped  away  with  a  cloth.  Again,  the  nose 
has  to  be  held  during  vxpiraliou  by  means  of  a  mouthpiece, 
vych  is  auotber  drawbuclt. 


The  SjnaU  Portable  Apjuiratus  (fig.  44). 

Besides  this  large  transportable  apparatus  Geigel  aod  Mayr 

Wve  alM  constructed  a  buiall  portable  apparatus  iu  wlucb  uvvry- 

thing  ie  left  out  thnt  could  possibly  be  dispensed  with,  and 

vhich  yet  produces  by  thB  uechaniam   of  the  WMter-engine 

bellowi  differences  of  tension  sufficiently  marked  to  be  used 

with   success  for  pneumatic  purposes.     The  ap|iaratus,  made 

throughout  of  ttbeet  iron,  weighs  when  not  filled  with  water 

DO  more  than  30  kilognuuuicft,  and  is  0*6  metre   in  lifight 

.and  brradlh,  and  0-28  in  di-ptli.     Answering  to  themi  pro])or- 

_tM>iu«  the  highest  pressure  attainable  by  it  is  300  millimetres, 

Bf.«.    toroewhiit    more  than    -^   atmosphere  pressure,   and  the 

amount  of  air  yielded  by  one  rotation  of  the  chambered  wheel  is 

■bout  20  litres. 

As  in  the  case  of  tlie  large  apiiaraius,  two  of  these  poilable 
bellmrs  can  be  combined  into  a  double  uppanitu;!,  U>  which, 
■0  to  the  largu  double  VL-ntiUtor,  a  double  manometer  can 
te  affiled.  Thid  portable  water-engine  ventilator  would  be 
spedliUy  ada[)ted  for  the  prirate  use  of  individual  patientt, 
vibo  have  already  mustered  the  phygico-technical  conditions 
affwcing  their  own  person  iu  the  latge  apparatus. 

WTiereas  the  ordinary  gaswmeter  apparatus  or  the  handy, 

bat  tnaJrqiutc  bellows  upparutus,  wbt-u  employed  therapentl- 

taDy,  admit  at  the  iitmool  of  subjecting  18  to  3<t  re9])iration» 

I  DOD*varinble  diflference  of  air  i>re68ure,  and  even  this  must 
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be  inU'rrupted  by  frequent  paose*  for  reoewoU  inflation  or 
evanuation  ;  by  mean?  of  Geigel  nnd  >[.-iyr*ii  aiipimitus  the  laiig 
can  be  ventiliited  lu  one  sittiag  through  100  to  150  re3i>irations, 
und  the  pressure  of  air,  firat  slowly  increflsiog  and  then  nuun- 
tained  at  constuut  height,  towanis  the  end  uuking  agnin 
ftteadilj,  can  b«  taadv  to  act  3  to  i,  even  5  times  as  lung  und  with- 
out intemipliou  on  the  abnor- 
mally dilated  air  cells  <«■  ou  tbe 
cohering  bronchi  and  colla|>9ed 
puliuouary  vessel*.  When  Gijigel 
and  Mayr,  however,  insist  ujwn 
Bitlings  lip  to  100  and  150  renpi- 
rations,  they  intend  to  cx|h-cu  not 
merely  a  theoretical  possibility, 
but  a  pnictical  «xperiencv  which 
has  already  tiiiight  in  the  caoe  of 
far  more  than  100  pntiuntd  with- 
out exception,  that  so  prolonged 
1  duration  of  tbe  ]meuiniito- 
therapeutic  sittings  wiis  ncTer 
followed  by  nnydietiirbaDces,  any 
ill-effectc,  or  even  any  indifation» 
of  Buch.  With  the  exception  of 
a  sligbt  feeling  of  giddiaed«, 
such  as  fre([uently  occurs  in  all 
pnetimata-thempeutics,  not  thu 
slighted  disagreeable  incident  has  been  observed  in  any  case,  not 
even  in  delicate  nervous  girls,  nor  in  phthisical  paticuUt  with 
apical  cavities,  nor  in  far-advanced  emphyaematous  caites  with 
asthma  and  deeply  cyanotic  lips,  although  they  were  eub- 
niitted  to  an  altered  re«piratory  pressure  on  their  respiratory 
organs  at  an  uvenige  twice  and  four  or  more  times  as  long  a^ 
AValdenbiirg  considered  safe. 

Tlien  again  the  patient  feels  neither  tired  nor  disturbed 
during  the  pneumatic  tn-atnicul  carried  out  by  their  apimratas, 
nor  does  he  deaire  to  interrupt  the  sitting,  but  nithcr  is  fre- 
quently surprised  by  the  speedy  cloHC  of  the  treatment,  to  the 
beQeticial  effect  of  which  he  would  gladly  have  submitted  for 
a  loQgor  time,  and  expressed)  regret  at  it«  ceesntioD. 
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(in  the  variutiou  of  nir  prt^sure  obtuiiiuble  by  Guigt.-l'su|)ji;tnitiia 

^    mhieh  excludes  rapid  and  po&sibty  dangerous  changes  of  the 

B    pracnm  ;  secondly,  on  the  continuity  of  nctioo,  which  ^tinblea 

the  patient  to  subject  himsttlf  uninterruptedly  for  a  presi-nl>ed 

Liia«  to  ibe  influence  of  the  altered  pressure  of  air,  without 

beiag  oomptflled  by  iosufficieiify  of  the  apparatus  to  let  jiiiiiseK 

mtervcnr,  which  by  no  means  contribute  to  mnke  the  applicn- 

tion  pleasant  and  safe.     On  tlii;  other  hand  it  i;;  n  much  more 

^^     eerioad  thing  to  tubject  the  puUnonary  oDd  vascular  ^y^em 

■    to  immetltate   flaettiationg   between  normal  and  increased  or 

'    diminiished  air  pressure,  than  it  ii;  to  iufluenco  those  or^ns 

quite  gradaally  in  gentle  transition  till  the  cnlminntiou  of  the 

physical  inftnence  which  oiin  lie  bcime  is  attained,  then  to  let 

this  act  to  itfl  full   extent  uninterruptedly  for  a  Rxed  time,  id 

order  ultimately  in  the  same  gradual  manner  to  return  to  the 

normal  oonditiona  of  rei>))iratory  pressure. 

laatly  we  must  draw  attention  to  the  great  gain  in  espendi- 
tun*  of  time  to  be  obtained  by  the  ncvr  apparatm,  ns  coiniKired 
with  The  best  of  the  previoua  pneumatic  apj»aratU8,  the  gaso- 
meter-up[iaratu«.  Whereas  with  Tobold's  apparatun  KK)  i-e^pi- 
raLion*  uuder  a  minus  or  plus  pressure  of  ^ J^  atmosphere 
aecctailitte  22  minutes* npplimtiun,  Geigel's  apjuuntus  prrxltires 
the  same  effect  in  ""5  minutes.  With  increase  of  prrssure  the 
ratio  ii  etill  more  in  favour  of  thv  latter,  with  ^^'^  utmuHjthere 

|pce«inire  with  Tobold'e  apparatus  I  :  4,  with  WaldcnliuigV 
1  :  i-fi,  tM3  that  thus  in  the  latter  ease  40  minutes  woidd  be 
required  for  carrying  out  100  respirations.  This  advaiiinge  of 
aaviug  time  is  idiui  enhanced  by  the  fact  that,  in  case  of  need, 
two  [attents  can  inspire  at  the  same  time  without  in  the  leii»t 
diminishing  the  efTert.  The  ratio  is  thus  formulnied  an  ]  ;  8. 
H  Many  vnriatiouH  in  method  and  amount  may  he  carried  out 

^  by  means  of  this  double  respiration,  as  the  fretiuently-meutioucd 
Tsriahtlity  of  air-pre»iure  admits  of  riaiug  to  comparatively  very 
H  bigh  diffidences  of  tensions  of  air.  We  may,  for  insrance,  fl 
sct-ording  to  the  necessity  of  the  case,  begin  with  +6  and  —8 
eenijmetres,  inofcw  respirations  pass  to  -t- 10,  —16,  rising  ulti- 
mately in  gradual  tninsitions  to  +16,  —30.    AAer  the  jHitient 
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has  Won  siibmitted  to  this  considertible  diflerence  for  40  to  80 
rMpirations,  he  is  ted  in  tlie  same  gradual  manner  in  llie  course 
of  20  to  40  tf-spinition?  more,  to  sliglitLT  diOercnccs  und  so 
bHck  ftt  lad  to  normal  ntmonpherie  pre8s:[irc.  The  d«-gree@  of 
rarefaction  of  the  air  tire  on  an  avenigc  to  be  placed  consjder- 
iiblv  bi^hcr  than  thnco  of  eondonitatiuti.  Oaly  in  some  rare 
i«s«s,  with  wifU-ly  diffutiKl  broDchitiH  and  violent  dv't<|infpa,  an 
invprted  ratio  will  be  advisalile  at  least  in  the  earlv  stages 
(Gcigel). 

Ocigel  and  Mayr  hare,  in  an  original  paper  :  '  The  wntei^ 
engine  bcUove  applied  to  I^eaiuato-theru[ieuticii,*  published  aim 
a  series  of  preliminor)'  exi>erimonts  on  the  use  of  the  appa- 
nitus,  and  also  deseribud  mort?  rniiiulelv  the  [meumotechnicfl  of 
the  rtingle  and  double  ventilator,  the  employment  of  the  watei^ 
engine  bellonn  an  a  |>neumatometre  and  its  puenmato-thera- 
peiiticarliipviTments.  It  is  impossible  to  entrr  more  piirrieularly 
into  thie  fluhjet-t,  and  we  must  therefore  refer  to  the  monograph 
KdelF,  if  further  olucidatioa  seems  desirable. 

Herr  Hees  at  Wiirzburg,  from  whose  mechanical  eatublish- 
ment  the  a]>]>amtus  is  to  be  obtsinedt  ulto  supplies  instniotions 
*>f  his  own  with  every  water-engine  ventilator. 


PKACTICAL 
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METIIOP. 


THK  PNEirMATIC 


We  Gncl  from  the  minute  description  of  llie  various  puou- 
nuitic  apparatus  which  has  been  given  in  the  preceding  ixiges 
that  the  eeutential  difFerenee  bettroen  them  lies  in  (h«r  etfirieney, 
ns  regards  their  employment  in  xcientific  resenrcheR  and  for 
therapeutic  purpoRes.  Now,  while  a  number  of  these  appamtus 
are  not  much  inferior  lo  the  best  from  a  therapeutic  jioinl  of 
view,  and  are  perfectly  adapted  for  mediad  practice,  the 
Hiiii]ilicity  of  their  construction  causes  them  to  fall  short  of 
till-  di^mniids  of  scientiHc  investigation.  But  m  the  ]fnce  of  the 
eoveral  apparatus  stand  in  direct  ratio  to  the  perfection  of  the 
conttlruetion  and  the  nmount  of  efficiency,  the  first  (question  in 
procuring  and  setting  up  a  pnenmntic  apparatus  must  bi-,  by 
whom  and  for  what  purpose  it  is  ordered  and  what  other 
auxiliary  weans  are  at  command  in  the  employment  of  it 
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The  most  efficient  apparatus  DOtr  in  use  is  Iht;  waLer-eiigiii»  ^n 
IwlluwK  of  Geigel  and  Ma^r,  or  rather  the  double  ventilator,  ^H 
vhich  conMSts  of  two  bellavrs  joined  tojzetlier,  and  which  yieldit  " 
lo  no  other  apparatus  in  accuracy  when  u»ed  for  «cieiitiliu  iii- 
TestigatioDA,  as  veil  as  in  constancy,  in  regnlar  action,  ami  in 
moderation  in  its  devetopment  of  force.  At  tho  some  time  tlie 
price  is  somewhat  high.  In  the  selection  trf'  a  pneumatic  apjut- 
ratus,  where  expense  is  no  object,  in  cUniques,  in  liORpitals,  and 
for  special  iiit!ii,  wht>re  nlso  asaiiilaMtK  and  uther  helps  are  at  li:uid, 
to  wbou)  the  niaoipulation  of  the  appanitas  can  be  entniHt«;il 
daring  the  sittings,  as  the  phymciun  himself  cannnt  tilwnya  be 
in  a  ]A)6ition  to  set  the  hellnwB  going,  decided  jwefereuee  should 
be  given  to  the  double  rentilator.  In  cases,  however,  in  which 
the  high  price  u  a  serious  objection,  and  yet  ao  apparatus  villi 
Koumte  and  ccoistant  action  is  required  in  which  the  pro«eure- 
fcrce  tsm  be  aocurai«fIy  estimated  in  ordinary  degnM!*,  and  which 
is  furaiihetl  wiUi  all  auxiliaries  for  acieniitic  investigatiouti, 
the  apparatus  uf  Waldeohurg  and  SchuitzU-r  in  the  only  ttiic 
ftdtahh;.  But  it  is  uot  only  fur  the  physician  that  (hew 
M^teriur  appnratiis  are  advisable,  they  should  also  be  prccured 
by  patieuti^  who  are  tolerably  well  off,  and  can  aflford  au  outhiv 
of  160  to  ICO  Diark^,  as  1  have  frequently  conviQce<t  myself  that 
pnemuBttc  ireotmeut-,  in  order  to  [iroduce  any  real  efiect,  re- 
qoirex  in  mo&t  cnse)4  a  more  p^rmnnent  mechanical  action  tliiin 
csn  hv  carried  out  ambulatority  in  the  «hort  sittings  of  1.3  to  20 
niDUtes  daily.  I  hare  therefore  for  a  long  time  recomiueuded 
all  pnticnts  rich  enough,  and  for  whom  a  continuous  application 
of  the  mechaoical  treatment  uf  the  lungs  is  uecesaary,  to  procure 
OM  of  these  apporatua  for  himself,  and  I  have  since  obtjiiocd 
fiv  better  rcoultf!  even  in  the  more  unlaronrsble  cases  than  by 
aabnlatoiy  treatment. 

Of  the  cheaper  apparatus  the  only  one  worth  reecHnm«*nding 
liBSadeit'*  rotatoiT  apixinitUH.  the  price  of  which  is  hnm  42 
In  48  inuk«,  as  it  alone  supplies  on  exact  and  constant  ac-tii^u, 
andidlowi  llie  prewure  force  to  be  accurately  adjured  within 
IIm  UMial  limitit.  The  bellows  of  Biedert'd  apijoralttii  whitb  in 
turd  by  itself  in  the  manner  described  and  costs  only  30  murks, 
RKUt  bo  Kjfs<^^  <U  Standing  at  the  limit  of  the  pennttuible 
ID  the  oppnratus  now  spplicflblo  for  m«<.-hflnii:Al  treatment. 
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The  in»itkfi  and  mouttipieces 
appnnitus  for  connecting  the  respinitorj  tabe  with  the  mouth 
and  the  nose  of  the  patient,  do  not  differ  materially  in  llieir 
suiliitiilitj.  The  nmska  either  cover  mouth  ami  nose  (fuce- 
rDaskit),  or  the  mouth  only,  find  are  pn>\'i(led  vith  an  air-p*d 
that  they  may  fit  an  nearly  airtight  as  possible  to  the  fiuv,  for 
which  purjto^e  they  ai"e  Rpetrinlly  made  flexible}  the  mouth' 
pieces  are  eonievrhnt  pear-^hnpett  and  arc  intixidueed  1  to  3 
centimelreg  deep  into  the  mouth  iind  firmly  eeeured  by  the 
tongue  and  the  lips.  Both  contrivances  exclude  the  uiiter  air 
completely.  Jtespinitiou  has  to  be  learned,  so  to  speak,  with 
lH>lh  these  contrivances,  and  this  is  somewhat  more  easily 
niEiniLgcd  with  the  masks,  behind  nbich  the  [uitleut  breather 
with  open  mouth,  than  viih  the  mouthpiece;,  in  which  the 
breather  iu  iii«[iiring  eoinjiresaed  air  can  t-nsily  remove  th(» 
plu»<  preirfiiire,  and  dimiiiitih  the  amount  of  iiir  admitted  by  cun> 
traetiughifi  isthmus  ^loKttoimktiniin.  Patients  who  choose  to 
inspire  with  the  mouthpict-*:  murt  have  their  attcntiuD  called 
to  fchiJ*,  and  endeavour  to  avoid  it  when  they  have  bcconw 
Hcciistomed  for  soinft  time  to  artificial  respiration.  The  «ri- 
nasnl  ma*ks  ikibbcss  no  advantage  over  the  oral  masks,  so  »on 
an  the  patient  has  learned  to  respire  through  the  mouth: 
othei'u'itie  the  noae  has  to  be  closed  by  a  clomp  to  pmraot 
bresirhiiig  through  it.  It  is  important  tliat  the  perfpnit*Nl  hole 
in  llie  oral  masks,  as  well  as  the  lumen  of  the  eonnecteil  tubes 
should  be  of  approximately  the  jaime  diameter  as  the  condact-  fl 
ing'  tnbe,  nnd  thiit  llie  latter  should  <^rrespond  to  the  width  of 
the  inatuml  conduiting  tube  of  the  lungs,  the  trachea.  In  the 
oppodito  ca«o  tbo  same  quantity  of  air  cannot  be  oonireyed  in 
or  out  within  the  Dormal  j^eriod  of  an  inripirntion,  tlie  luogA 
cauuot  be  duly  filled  or  emptied,  and  in  the  innpiration  of 
enmpressed  air  and  expiratiou  into  raretled  air,  the  prettstuv 
netinn  will  sniTer  a  L-orrespondingdiminiitJou.  In  the  appouKtus 
coTi.ll ructed  in  the  l)est  manufactories  full  acoouat  is  taken  of 
all  these  conditions. 

llie  conveyance  of  freeli  air  to  the  apparatus  for  eondenmlion 
ie  best  effected  from  the  open  air  through  the  window,  for 
which  a  simple  arrangement  iti  necessar)' ;  it  consists,  as  was 
mtrntioued  in  desctibtng  the  water-engine  bellows,  of  a  eaout- 
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chonc  tube  and  n  tin  pipe,  introduced  in  some  war  or  other 
througb  tbe  window.  In  the  same  wnT  the  expiratory  air  can 
be  conveyed  out  of  the  filled  cvJinder  by  means  of  a  connecting 
tube  through  the  window  into  the  open  air.  We  niaj-,  however, 
if  Dot  many  patients  make  uiie  of  the  pneumatic  apparatus, 
tod  the  expiratory  air  U  not,  as  in  putrid  bronohitis  and  in 
decompoiiitiong  in  bronchiectatic  dilatations  and  cavities,  im- 
pfRgnated  with  unpleasantly  smelh'ng  and  nauseating nr  actually 
iin«;hievons  substances,  have  the  cylinder  emptied  in  a  capa- 
cious, well-veuti luted  rouin,  uad  we  may  even  take  the  air 
iwceflnry  for  compression  directly  from  the  air  of  the  sitting- 
twnn  in  which  the  patients  reside.  But  it  will  always  be  better, 
if  the  application  of  tho  pneumatic  treatment  is  to  l»  pretty 
freqtieni,  to  make  use  of  the  appliances  which  are  to  he  had  at 
moderate  cost  iuthe  Amhutatorium  of  the  presiding  physicians 
ID  beBith-re«ort«  especially  devoted  to  this  treatment. 

Closely  connected  with  the  supply  of  pure  air  to  the 
«|^»ntns  is  the  question  of  its  disinfection,  as  the  possibility  of 
eorrtagion  may  easily  arise  when  several  patients  suceessively 
nuke  use  of  the  apparatus.  Frankel  and  Biedert  liave  tried 
Ui  meet  this  possibility  by  the  eonetruction  of  lower-priced 
apparatUK,  so  that  each  jMtient  may  eaRily  have  an  apparatua 
of  his  own,  and  Cabe  has  from  the  first  constructed  two  lar^ 
BppuratDS,  one  for  the  tniipinition  of  compressed  air,  the  other 
for  expiration  into  rarefied  air,  ns  it  is  not  only  unpleasant,  but 

some  eaites  dangeruus,  for  one  {utient  to  inspire  oot  of  an 
ratun  into  which  another  jMitient  has  previously  expired, 
n  in'Ml  eases  a  due  ventilation  of  the  apparatus  by 
nrpeatedly  filling  and  em|ttyiug  the  cylinder  or  bellows,  as  well 
■>  the  providing'  separate  masks  and  moulltpiecea  for  each 
ptttteot,  may  fuffiee  to  meet  the  iictmil  danger  of  infM:tion. 
Bnt  tn  hospitals,  cure  establishments,  and  large  ambulatoria,  it 
'u  nri^ently  neoesanry  that  there  efaould  be  either  a  Oeigel's 
doable  TCDtilator  or  two  apparDtiu  of  Waldcnburg,  Schnitzler, 
Bkdert,  £e.,  kept  ready  for  the  ]»tient.  and  that  one  shall  bs 
Bted  exclusively  ftn  inspinitions,  the  other  for  eiqiirntions, while 
«f  cottne  each  ]iati»fut  rvtains  his  own  mask  and  mouthpiece. 

Kor  diainfeeting  the  apparatus  itwlf,  after  careful  deans- 
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respinitonf  tubes  with  a  solution  of  salicylic  acid  or  pernmnga- 
ziBte  of  potassium,  it  will  be  beat  tii  add  salicytic  acid  to  tlie 
waterof  thi-  iiiJi«iratua  itself  (it  is  prefcnibltrtopennanpiiintt;  of  ^ 
potassium,  m  tte  latter  readily  decomposes  on  exposure  to  th«  ■ 
fresh  iiir),  nnd  to  renew  the  water  fre<iiiently,     Biedcrt  reeom-  " 
mends  thiit  the  bellowB  of  his  npiximtus  should  be  disinfected       i 
with  a  50  per  cent,  alcoholic  soint  ion  of  carbolic  acid,  either  by  ^M 
holding  the    tube  over   the  vapi>rised  solution  in  filling  the 
bcllnws  or  bj  filling  the  ai)j(«ratus  by  mt-uiis  iif  thr  oirlxdiscd 
'  MedicaTneJitenJiiicJtffr.'     But  the  dicinfection  of  an  nppnmtud 
is  not  only  necesKiry  where  several  make  \\»c  of  it,  but  also 
in  eases  in  which  the  patients  poHsoss  their  own  apparatus,  as 
the   aceninolation    of    expiratory   and    infective   decomposing 
prcKhietsi  ill  the  renpiratorj-  tube,  in  tlie  water  of  the  upjKiratniE 
and  in  the  cylinders  reacts  injuriously  even  upon  him  from 
whose  respiratory  organs  they  arc  exhnled. 

Tn  order  to  develope  thn  mechnnirjil  effect  in  the  most 
favourable  manner,  the  apparatus  above  described  are  so 
constructed  that  the  patient,  when  his  state  allows  it,  assumes 
the  erect  jtosition  when  inapiring  compressed  or  expiring  into 
rarefied  air.  Hut  Frankel'n  appniams  is  most  conveniently  used 
in  a  Bitting  posture,  the  patient  crossing  the  left  leg  over  the 
right  and  snppcirting  the  apparatus,  resting  on  a  cushion  if 
necessary,  upon  the  left  thigh.  When  however  iJie  patient  is 
not  able  to  carry  out  the  treatment  in  the  erect  position  it  will 
be  best  for  liiin  to  inspire  and  expire  with  the  upjjcr  part  of 
his  body  leaning  against  the  back  of  the  chair. 

For  partial  action  of  compressed  air  on  diseased  portions 
of  the  hiugti  Cube  liag  suggested  the  reeumljent  position  on 
the  right  side,  that  the  pressure  of  the  instreaming  con- 
densed air  may  be  brought  to  h<:!Lr  especially  upon  the  diseased 
lung. 

In  the  Fame  sense  Knanthe  recommends  that  separate 
movements,  s^ich  as  Schreber  has  indicated  in  his  chamber 
gymnastics,  should  he  combined  with  the  inhalatioTi^,  for 
partial  or  general  ex|Kinsion  of  the  chest.  For  the  expansion 
nf  the  affected  half  of  the  thorax,  the  arm  on  that  tide  should 
he  raisefl  and  the  hand  laid  on  the  head,  while  with  the  other 
hand  the  hip  or  waist  of  the  healthy  side  is  supportod ;  an 
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must  then  apply  the  tnaalc  to  the  mouth  of  the  ptitient 
and  cause  bira  to  respire  through  the  apparatus. 

At  regards  respiration  itiwir,  ttte  imqtiration  of  compressed 
■ir  must  nuooeed  a  deep  pxpimtion,  nlierens  expiration  into 
nrv6ed  air  does  not  require  a  prerioas  deep  ingpiralion.  It  ii 
al»  ndvisable  ia  simple  expiration  into  rarefied  air  not  to 
mbject  the  lungs  to  the  aspirator)*  suction  of  the  ap|uiratus  till 
the  expiration  is  nearly  completed.  In  gasometer  apgnratus 
the  cjrlinder  is  in  this  manner  equal  to  a  greater  numher  of 
fxpuHtionH. 

Sjiecial  attention  mnst  be  devoted  to  the  right  applicntion 
of  the  valves  of  the  masks  and  mouthpieces  at  the  cmtfet,  till 
the  patient  has  learned  to  bring  hie  inspiration  and  expiration 
into  nnison  with  the  movements  of  the  valve. 

The  hnnrtling  of  the  appanitus  in  Oeigel's  water-engine 
bellows  must  be  managed  by  the  phyncLtn  or  an  inMl  meted 
•Mtatant  or  servant ;  the  ottier  apparatus  can  be  set  going  by 
the  patient,  and  ouly  when  his  strengdi  is  insufKcient  for  the 
B(iplii-a1  iuQ  oT  the  weights,  un  ussiHtaul  caii  easilv  attend  tu 
the  reguljition  and  to  the  emptying  nnd  Hlling  of  (he  cylinder. 

The  nuuMgemeot  of  Biedert's  bellows  aJwajrs  demands  the 
aid  ofaD  assistant,  which  in  this  case  is  vety  easy  to  procure. 
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ACTION  OF  VARIATKtNS  OK  AIR  PRESSURE 
APPLIED  TO  THE   PULMONAHV  SURFACE. 

I.    MrnUMCAL  IsFLDENCE  OS  RE8PIRATI0S. 

1.  Iifpiration  of  CoTnprfmed  Air. 

If  In  a  suitably  constnicted  apparatus  air  is  Biibmilted  to" 
definite  pressure  wbert-by  il  is  reudercd,  in  a  determinate 
degree*  dcntter  ttian  atmoc^phcric  air,  then,  if  the  apparatus 
beooBOected  airtight  vitb  thi;  resiaratory  organs,  the  nir  wilt 
rtMun  into  ttte  luogs  with  a  force  proporlional  to  the  iucremtv 
of  prearare,  and  this  will  \w  attended  with  a  feeling  of  con- 
odWliMe  repletion  and  dilatation  of  the  lungs  und  of  the 
Ibonx,  and  if  the  pre^suri*  Iw  too  high,  a  sense  of  oppressian 
[mhI  painful  dragging  whirh  may  remain  for  hours  afterwards. 
tn  the  longs  ihemaelves  the  quantity  of  air  which  bus  been 
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iniipir«(),  the  cubic  volume  of  whieb  answers  to  the  amoant  by 
which  the  giiRometer  1<«U  has  auok,  mixes  w'itli  the  residua]  nir 
still  reuuiining  in  the  lungs,  in  grenter  or  Icsh  quantity  accord- 
ing to  the  completeneaci  of  the  previous  expimtinn,  so  that  iu 
density  ia  now  diDiinitihed  by  the  lewer  density  of  this  ret>idwil 
air  in  the  lunge  correeponding  to  the  normal  pressure  of  the 
atnioephrre.  If  the  apparatus  at  the  end  of  inspiration  remnins 
a  few  seconds  longer  in  commnnic-ation  with  the  lungs,  this 
difference  gradually  rights  itself,  and  ii  denisitive  manometer 
inserted  lietween  the  apparatus  and  the  mouthpiece  enables  us 
to  read  off  directly  the  degree  of  density  of  the  air  in  the  lungs 
und  the  pressure  exercised  by  it  ou  the  pnlmouary  stirfuce. 
Thus  Cube,  who  was  Ihe  fir^t  to  perform  these  experiments, 
obeerved  how  the  mercury  pressure  in  the  manometer  wbich 
before  ini^imtion  harmonised  with  the  nir  eompression  of  the 
ftppamtUR,  sank  suddenly  witli  the  beginning  of  the  inspiration, 
at  first  considerably,  and  even  a.«  far  as  0,  i.e.  to  the  ordinary 
atmospheric  pressure,  then  rn»e,  and  at  the  end  of  inspiration 
become  equal  to  that  of  the  compn-ascd  air  employed. 

Whi-ii  after  the  next  cxpiniUon  the  air  is  again  removed 
from  the  lungs,  there  remains  behind  a  residual  nir,  which  is 
denser  than  the  atmospheric  air  and  exerciees  a  pressure  on 
the  pnlmnnnry  Kurface,  wfiit-h  corresjiondB  a]iproximately  to 
that  jirevioiisly  shnvrn  by  the  mimnnieter.  If  compresstid  air 
be  now  again  inspire<l,  it  meets  a  residual  air  already  under 
increased  tensinn  in  Ihe  lungs,  with  which  it.  mixes  in  the 
same  way  and  thns  produces  a  further  increase  of  the  density 
of  the  nir  and  of  the  pressure  within  the  reepiratory  organs, 
so  that  with  continued  respiration  a  degree  of  density  of  the 
residual  air  is  soon  establiftlied  which  is  only  slightly,  if  at  all, 
below  the  prpssnre  in  tbe  nppnmtns. 

This  alteration  of  the  physical  [irocesBes  by  the  inspiration 
of  compressed  air  must  naturally  lead  to  a  seriefl  of  effects  upon 
the  mei'lmnii'm  of  respiration  which  are  of  therapeutic  value. 
A*  »oon  as  the  st^itcoclc  «f  the  conducting  tube  is  opened,  the 
air  stream?  oat  of  the  apparatus  with  a  force  proportional  to 
the  presisuTe  to  which  it  i*  subject,  and  as  this  outflow  occtirs 
during  the  insi)iratonf  act,  t\w  air  will  encounter  no  reaibtanc« 
in    penetrating  into   the   lungs.     Aa  the  propelling  pressure 
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which  drirps  the  air  into  the  lunga  in  grenter  than  the  super- 
ficial stmoitpheric  pressure,  the  air  as  it  forces  ilR  way  in  will 
Imd  to  completely  tlistend  the  lungs  and  ex[nud  the  wallx  of 
the  thorax,  and  ns  the  int^pinitory  muscles  are  at  the  eatne 
noOQent  engaged  in  performing  tho  same  action,  they  are  aided 
in  their  hihour  hy  the  positive  prcMstiri!  on  the  {mlmonanr 
forbM,  and  *o  in«]>iration  it«vlf  i^  facilitated. 

The  iirttnediate  efftH-t  of  incpiration  under  this  definite  prcM 
|>elling  force  of  the  inspinitiirv  air  inu!>l  )m>  a  greater  dilatatiun 
of  the  lungi^  and  the  thonix  than  can  otherwise  oceur  eveu  wich 
the  deepest  inspiratiunii.  The  diKteniiion  of  the  lungs  uiid  the 
rxlratdon  of  the  thorax  must  m>t  of  course  be  carried  nn  fur  !l» 
111  completely  ororcome  the  opposing  force  of  natural  elasticity 
uf  the  lungs  or  the  recistance  of  the  thorax  and  of  the  re«i)i- 
ralofT  mawles,  but  must  remain  subject  to  the  condition  of 
eqailihrium  in  vhieh  the  inerease<l  intm-|ndmon»ry  pr^^.ssure 
and  the  resistance  of  the  lung^  and  of  the  counteracting  masctes 
■re  to  he  nmintainpfl.  It  is  the  moreimjKirlaut  to  keep  this  in 
mind,  because*  thi»  mechanical  treatment  is  es[iocudly  applicable 
to  langH  the  tisjiues  of  which  are  already  diseaiied  and  the  elm- 
tictty  of  which  in  reduced  by  diminution  of  mu»r:ttlar  force.  If 
thiv  limit  it  ovur-stcpiK-d  by  too  high  compresaion  inthcuppara- 
tujt,  too  great  an  expansion  of  the  pulmonary  tissue  follows,  the 
in  irresistibly  distended,  loaea  its  elasticity,  and  emphy- 
of  the  lungs  with  all  its  itequelffi  may  be  originated, 
wpeoially  after  continued  application  at  relatively  high  pressure^ 
Ibongh  it  shotdd  appear  absolutely  low  in  ca^es  where  the  lung 
ti»t)e  is  diiiesaed.  For  this  reason  we  generally  n»e  comprea- 
winu  of  +  -^  to  -^y  and  rarely  ^  atmosphere  according  to  the 
tDdieationgaudcounter-indioatioQ?  present  inthciDdividnalcnse. 

By  the  penetration  of  condensed  air  into  tht>  lung^  additional 
i|Mee  is  created  for  the  complemental  air,  varying  according  to 
the  eln«t)city  of  the  tungs,  the  expansibility  of  the  thorax,  and 
the  applied  pres:<ure.  In  W'aldeubtirg's  ex[)eriments  a  strong^ 
healthy  man  after  the  deepest  inspiration  meaaured  aa  a 
maximuru  aerosol  the  chest  at  the  level  of  the  nipples  08  cen> 
tiaieUt-at  after  inspimtion  of  nir  compressed  to  +  ^^  atmo- 
■fthcf*!  the  mcasaremcnt  was  100  ct-ni ituetres,  and  wheo  the 
mil  wu  compressed  to  -f  -i\;  almoepheru  it  pras  ItJl*-)  centi- 
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metres,  so  that  the  expansion  nf  the  thorax  snd  the  lungit  with 
moderate  compression  increaswl  by  3-5  c«utimetre«.  The 
tiXpanBion  of  the  thorax,  prHvitJUsly  theoretically  dotermiDable, 
which  follows  in  strict  pr<i|iortion  the  rise  of  utinoiifilicric 
prcsHirc,  was  also  confirmed  by  8chnitzler,  Biedtrt,  and  other!!, 

well  as  W  my  own  repeat*^  experiments. 

The  quantity  of  air  which,  comprensed  into  a  small  space  in 
the  apiiamtiis,  is  forced  into  the  longs  and  there  strives  to 
expand  it*elf  proportionally  to  the  pressure  it  encounters,  may 
amount  to  an  excess  of  several  hundred  to  1000  cubic  centi- 
metres. Calculations  were  made  with  tho  different  apparatus 
already  dewribed,  and  the  quantities  of  tJie  in«pir7itory  aJr 
measured,  after  deep  and  after  ordinary  expiration,  undvr 
normal  atmospheric  presflure,  and  after  inspiration  of  com- 
pressed air,  by  Waldenburg,  Sehnitzler,  and  others.  If  wc 
deduct  the  factor  pertaining  to  the  condensation  of  air,  which 
Waldenburg  with  a  comiiression  of  ^c  to  -^in'otraosphBre  auil  a 
vital  capucily  of  3000  to  4000  cubic  centimetres  fixed  as  a  co* 
efficient  of  iihont  50  t<i  133  cubic  centimetres,  from  tho  resulio 
obtained  in  his  experiments  (5800  to  6150  cubic  centimetres), 
then  this  excetisof  freijuently  more  than  1000  cubic  centimetres 
could  not  be  inspired  bat  for  the  increase  in  the  space  for  the 
resijimtorj"  nir  obtained  in  the  manner  above  deacrihed. 

Though  the  nir  in  the  lungii  ii  at  a  higher  pressure  than  the 
outer  air,  yet-,  when  we  do  not  employ  a  high  pre^ure,  expira- 
tion is  not  laboured,  but  the  passage  of  tlie  denser  air  into  the 
Hirer  atmosphere  occurs  with  sal  is  factory  complctenesa  and 
without  any  great  effort.  But  if  the  air  is  inspinrd  under  too 
great  a  pressure,  its  quantity  and  tension  in  the  pulmonary  air- 
cells  become  too  great, and  expiration  is  thus  rendered  difficult. 
The  elasticity  of  the  Imig  tissue  and  the  weight  of  the  thorax, 
no  longer  lifted  by  the  inspiratory  muscles,  ara  not  hufficient 
to  expel  the  larger  volume  of  inspireil  air  out  of  the  lungs  in  the 
ordinary  period  of  expiration,  and  the  abdominal  muwilcs  will 
therefore  be  more  or  less  actively  called  into  co-uperation.  The 
dogs  which  DutTocq  caused  to  inspire  coinijreesed  air  of  30  to 
t>0  millimetres  mercury  pressure,  became  at  tirst  apno^ic,  and 
it  wnB  not  till  nfter  some  time,  when  the  abdominal  muscles 
had  been  called  in  to  aid  expiration,  that  the  process  could  be 


lySPIS.iTIOS  OF  COMP£ESSEJJ  A2it.  MC 

eoo^leted.  Of  ouRe  nich  phenomcDa  do  not  oc«ttr  under 
tbe  ordinary  increase  of  pressure  of  ^  to  -^  Btmoniihere,  and 
ihe  iunjfs  are  emptied  without  difficulty.  And  even  stronger 
degrccrs  of  j»res»urc  may  be  u^iiilied  and  ii  greater  iiinoimc  of  air 
may  be  conreyed  to  ibe  lungs  without  diMutrantage,  if  the 
rKpiration  into  rarefied  air  is  combined  with  the  inspinttiou  of 
compressed  air,  which  is  most  ooavetueotly  accotuplislied  with 
Geigiers  donble  i-entilator.  A  certAin  slight  difficulty  of  expira- 
tion, if  it  can  by  easily  overcoiutf  by  the  patient-,  lion's  nnt,  how- 
•ver,  in  tlie  lc:ist  iutei-fere  with  the  rhnnge  of  air  in  the  luIJgt^ 
but  incremes  it  by  exciting  the  natural  ehtsticity  of  the  lunge. 
Speck's  careful  invesligations  are  conchisive  on  thi^  point ;  he 
himself,  after  inspiration  of  compressed  air  and  expiration  into 
larefied  air,  immediately  recognised  aa  increase  in  quantity  of 
tJie  air  rcipired. 

Tb«  residual  air  which  remaiiu  behind  in  the  Imtjcs  after 
expimiion,  i%  always  subject  to  a  higher  pressure  tban  the 
attnoKpheiic  air,  when  compressed  air  has  beeti  brtwthed,  and 
vrea  in  healthy  lungs  after  long-continued  iuHpirHtions,  the 
mbj«ctire  fecHng  of  fulness  or  pressure  uiuy  remain  for  some 
time  Frcqtirrntly,  aft«r  air  of  the  ordinary  denpity  had  l>ecu 
Rpealedly  inEpin.-il  and  tnixe<l  with  the  denser  re.sidual  air,  it 
w  only  gradually  that  the  usual  relations  between  the  inner 
and  nnter  air  became  established. 

Tlie  ultimate  result  of  the  repeated  action  of  such  increased 

totrnpulmonary  pressure    on   the   liingii,   and   the   associated 

inrrcaM'  of  reqiiratory  air,  due  to  incitirnlinn  of  compre*st-d  air, 

continued  through  weeks  and  months,  is  a  pennanentdilatatioo 

«f  tbe  tbomx  and  lungs.    The  X'itai  cajnoity  of  the  lungs  is 

lartingly  increased,  and  this  increase  may  be  very  considerable. 

As  by  the  inspiration  of  com]>re8ged  air  the  thorax  has  grown 

■eraslomed  to  dilating  itself  beyond  the  dee|)ei)t  inspiratoi y 

pndtina,  this  increase  of  the  vital  capacity  of  the  lungs  wilt  be 

_^  vpeetally  marked  in  the  corapleniental  air,  while  the  !i|jace  for 

Bill*  n^JiTVtory  and  the  reaerre  air  M  alBo   increased.     The 

Mvrage  puHition  of  the  thorax  for  tnuKiuil,  unforcotl  inspiration 

beotnes  widened,  and  thus  the  space  bt;tween  tranquil  inapim- 

tioo  and   forced  expiration,  i.e.  the  space  for  th«  ftxceaa  of 

^Klc«piratory  reserve-air,  increased ;  an  assumption  which  is 
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linncd  by  the  fact  tbat  patients  previously  dys^KPuic  breathe 
more  freely  o*"  quite  lose  their  Hysprifpa  from  tlu'  use  of  com- 
pressed air,  even  in  the  int:erviils  between  llie  sittings. 

When,  fts  in  old  age,  the  tlwrax  by  ossificalion  has  become 
Ti^d  and  loat  it*  fUulicily,  or  as  in  the  most  aggravated  foniui 
of  emphysL-iaii  is  uln-udy  »>  dilated  that  it^  further  dilatation  is  no 
Innger  jiosaiblo,  tht:  vital  ciijHieity  of  the  lunga  will  esiwricnce  no 
fni-ther  change  under  the  influenee  of  compreBsed  air.  The  direct 
proof  of  the  increow)  of  vital  eapneitynf  the  lungs  falls  lese  under 
the  head  of  physiological  than  of  pnthologit.^  and  tht>rap4!Utjc 
experiment,  and  1ms  ther<?fore  been  hitherto  excliisivelvaflbrdwl 
hy  patients  whoHe  lungs  hiul  suffereda  diniiuntiou of  their  resjiini- 
torj'  siirfiue  through  somt:  pathological  condition.  Thrgrentest 
increase  of  pulmonary  capatnty  \i&»  hccn  ohtnincd  in  cases  of 
compression  of  the  lung  hy  pleuritic  membranes  ;  in  brouehiti:< ; 
lesd  io  in  bronchitis  iiceonipaaied  with  empliyseina,  unle^ 
expiration  into  mretied  air  is  fre*ly  combined  with  it;  next 
in  phthisicnl  narrowing  of  the  ehpst  and  chronic  thickening 
processes  in  the  hmg.  The  increase  in  snc.U  c-oses  amounts  in 
a  relnlively  short  time  to  several  hundred  cubic  centimetres, 
and  f.ycn  in  cases  running  n  loss  favourable  course  these  n^tdts 
Clin  nlwnys  be  ultaiiu-d.  When  the  rewnlt  was  thomughly  snr- 
ceosfuhau  increase  of  1000  cubic  centimetres  and  more  was  not 
iDfrcquently  observed  in  the  vital  capacity  of  Xhe  lung,  6o 
that  it  gradually  returned  to  it>i  former  size,  or,  as  in  one  of 
Waldenburg'a  cases,  even  exceeded  it. 

In  coniicclion  with  the  intTeaaod  vital  capacity  of  the  longs, 
the  force  with  wliich  the  air  is  inspired  and  expired  al-so  shows 
an  increjiae  after  prolonged  use  of  comprcsst^l  air,  the  result  of 
which  is  n  pt?nuuuent  heigbteoing  of  pncumntometric  \'alue. 
Obsen'ors  have  been  able  to  trace  this  rise  rpnidtitini  on  the 
pnenmulometLT  up  to  a  point  beyond  which  no  further  elevation 
takt^a  place.  The  increase  of  reapiratory  fort^e  oecnrs  pretty 
rapidly  under  the  pressure  action  of  compressed  air,  snd  it  may 
rise  in  a  few  weeks  from  50  to  60  millimeti-es,  to  10ft-]*iO 
millimetre?,  and  even  more;  in  other  cases  a  force  wliich  has 
suuk  to  10-21)  millimetres  may  rise  to  50-7(t  milliinetrcs, 
(Waldeiiburg).  It  ia  of  importance,  however,  that  pnrallcl  with 
the  increase  of  the  inspiratory  force  the  expimtoiy  force  should 
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not  be  inferior  to  it,  as  sui'b  iuttfiiurity,  es|)e«ially  «)ien  it  is 
eutiiuderable,  indicatefl  a  reduced  retractive  jutrer  of  the  lungs, 
and  detnaods  a  modilimtioa  or  ^tiHpension  of  the  treatment.  In 
tbe»e  caites  inlrapulmonur^'  [jresNiire  has  itln-ady  btrcuuie  too 
grrat,  and  tlicre  is  danger  of  expiratory  inHiifficiency,  which,  if 
inB[iimtii>ii  be  incautioiisly  prul'>iiged,  may  give  occasiou  to  the 
(onnation  of  an  artiticial  eiiii>hyscum. 

Waldenburg  accoants  for  the  increase  of  expiratory  pow«r 
in  the  fullowinj^  manner:  by  the  great  dilatation  of  the  thwtix, 
thfl  avenge  insi|»inilory  pnsition  of  it  is  wideue*!,  sn  that  a 
Uiger  excursion  jind  with  it  a  greater  development  of  force 
becomes  available  for  fora-d  expiration.  The  co-effit-ient  of 
*la»tioity  would  have  been  iireviously  increased,  bei-aiue  the 
lung  has  been  distended  further  beyond  it^i  collspee  conditi<Hi, 
and  thus  the  expiratory  force.  In  which  elaeticity  fonns  a 
po*itivc  factor,  would  b«  sirongthened.  But  it  is  simpler  to 
suppose  that  the  increase  of  the  resistance  which  the  expiratory 
moscltw  and  the  eWtic  lung  tissue  lind  after  inspiration  of 
ootnprevned  air,  in  conr^ueuce  of  the  greater  volume  and 
tension  of  the  expiratory  air,  an  ve  explained  aluve,  miut 
eventually  lead  to  a  etrcngthrning  of  the  elastic  (iRoiie  nnd  of 
the  muscles  engaged  in  ree|>irotion.  Vroro  the  hitherto  de- 
Teloped  physical  processes  following  inspiration  of  compressed 
«ir  wededoced  jmori  tho  hypotheBis  that  by  the  reception  not 
ooly  of  a  larger  quautity,  but  alito  of  u  deu^r  air  in  the  lungs, 
wfaich  again  mixe^  with  the  residual  air  remaining  in  them, 
a,  copious  rt-moval  of  the  respiratory  air  and  an  iiicreaiied 
activity  of  the  ventilation  of  the  limga  must  take  place. 

Speck  luu)  made  direct  t^timutcs  of  the  exchange  of  gasea 
diuiog  the  inspiration  of  compressed  air,  carried  out  with  all 
dewPAble  precautions.     Even  at  the  moderate  medium  presiiure 
nfB  centimt^ri^s  of  water,  the  inspiration  of  comprcMed  nir  bai 
for  itA  remit  an  increaiie  of  the  respired  air  up   to  1*32,   of  ^ 
inspired  oxygen  up  to  1-1.1,  and  of  expired  carbonic  acid  about  V 
1*15  above  the  normal.     The  increase  of  the re«piratory air  ri»ea 
with  increasing  preisiure,  but  so  that  the  increase  b«xpiueit  leu  ^t 
awt  IfMs  u  the  pressure  is  increased.  V 

Kettber  in  the  abaor^^tion  of  oxygen  nor  the  excrotion  of 
cmrtxmic  acid  ia  there  shown  an  iacrcasc  proportional  to  t' 
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pressure  as  in  the  caee  c4'  the  respired  air.  The  iccreaee  of  the 
iDSpired  nnil  of  the  tjspired  iiir  oeeiirs  in  pretty  nearly  eqiial 
measure  ;  the  relatioo  between  them  is  thernforR  almost  normal ; 
the  expiratory  air  is  only  very  slightJy  incre-BPed  in  eoinparitiOD 
with  the  respiratory  air.  The  proportionate  amount  of  oxygen 
exhaled  in  the  form  of  carbonic  acid  is  slightly  raised  (I  :  1*05), 
therefore  less  oxygen  n  retained  in  the  body  than  in  ncirmul 
breathing,  at  the  same  time  the  respirationa  Increase  in  dei»th 
in  the  mtio  of  1  :  I '30,  while  the  frequency  is  only  inconsider- 
ably iucreaiiod.  The  reapiiations  again  imme-dintety  dimiimh 
in  depth,  and  resemble  the  deepest  in  normal  respiration  ;  they 
aUo  correspond  in  frequency  to  the  highest  of  normal  breathing 
and  so  remain  fur  some  time. 

Thi;  iucreojit'  in  the  exchange  of  gasen  i»  of  thLTuprutic 
impoHanco,  ef^peciulty  in  cases  in  which  either  the  respimtoTy 
surface  is  diminiiihed  and  shrunken,  or  where  a  natural  com^ 
pensation  by  iticreaaod  frciiueucy  of  rc?i;pirations  is  no  longer 
]iotn<ibLe.  By  tht*  mL-chaniual  clearing  an'ay  of  the  hindrances 
in  the  bronchi  and  the  re-c>[»ening  of  cloned  air  jtassHges,  by 
which  the  parts  of  the  lung  lying  behind  the  obsl  ruction 
become  again  eiipable  of  breathing,  by  the  dUaUtion  of  thick- 
criicd  lung-tissue  aud  by  comiireasiuu  of  the  swulleo  mucous 
mcmbmne  narrowing  the  brouchiul  chunueU,  ixi  wvU  us  by 
increased  ventilation  of  the  lungs  and  accelerated  exchange  of 
gnsci,  the  normal  supply  of  oxygen  is  restored,  and  the 
dyepno'ic  condition  alleviated. 

fjistly,  inhalations  of  <!ompreiised  air  have  been  said  to  pro- 
mote expectoration — an  influence  vrhieh  may  he  thus  explained  ; 
the  comjiressed  air  forcing  its  way  through  the  inspissated 
mucus  adhering  to  the  bronchial  mucous  merabraue,  and  nanow- 
ing  and  partly  closing  the  lumeu  of  the  bronchi,  tills  the  lung 
B]>ac'es  lying  behind  them,  and  tlius  provides  at  the  next 
expiration  a  force  acting  from  the  periphery  towards  the  centre, 
which  drives  the  mucus  upwards  and  causes  it  to  be  ex- 
pectorated. 


«• 


2.  Expiration  into  Compressed  Air, 

The  immediate  effect  of  ex[tiration  into  eompres!«ed  air  is 
due  to  the  introduction  of  an  Impediment  into  the  exjiiratory 
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InUTpnt.  The  expiratory  air  must  overcome  this  more  or  letts 
cftnpletely,  in  order  to  escape,  while  fwme  portion  of  it  is 
tiw«y?  retnined  in  the  air-pa^sajrcs  and  the  liin^?.  In  pcr- 
rorming  tbU  task,  the  exjjiratory  miisclps  encounter  a  grt*4iter 
rnnin  than  in  ortJinBry  expiration,  sis  the  pulmonary  air  must 
h*f  suhtnitted  to  a  pressure  which  will  overcome  the  teiutOQ  of 
^.  ihe  air  in  the  ap)jaratui). 

B  The  air  expired  in  tbi*  wny  is  not  only  of  greater  density, 
H  hat  it»  voUimc  in  yrt-atfr  uu  account  of  the  iucnMst-d  poww  of 
"  exptateioo,^  always  supiKwing  the  count  or- pressure  in  the  oppn- 
mtns  is  completely  overcome ;  if  this  is  not  the  case,  the  t!X\a- 
ratnry  air,  although  of  equally  hiKh  density,  loses  in  volume, 
_^  and  under  norraul  respiratory  lu-uKiiiuYf,  is  \ns»  th:ui  would  oor- 
H  rmpTiTid  to  the  exiiiting  cagutdty  of  tin-  lung. 

The  niiiximnni  of  the  effect  lies  bplow  the  limit  up  to  which 

^    the  expiratory  pressure  is  capable  of  raisiug  the  mercury  of  the 

H  pneiiniatometer  and  maintaining  it  aome  ceconds  at  the  Mtuit* 

■  hetj^t.     If  the  pre9<>tu%  in  the  apjKinttae  balances  the  maxi- 

"    num  ftf  the  expirulury  pressure,  then  no  exce.'^  of  nir  will  pa«t 

<iut  of  the  lungt  into  the  apparatus  and  tht>  ex]>irHtory  effect  ia 

=  0.     If  now  the  preiwure  in  the  apinaratus  is  still  further  in- 

^   CTpa.«ed,  then,  when  the  apparatus  is  connprled  with  the  lungs. 

H  the  pre»(mre  of  the  air  in  the  npimratus  will  overeoue  the  expi- 

mtory  prevfture  and  :<tream  into  the  respiratory  organs.     Thus 

^  «-i|iiratinn  ig  convert  I'd  into  ingpimtion,  and  if  the  communica- 

H  lioQ  between  the  apparntu<i  and  the  lungs  in  not  interru]>t4Ml, 

th»  result  IB  npnoca  in  the  [)o«itton  of  foreed  inspiration.     The 

•  diminution  in  the  quantity  of  expiretl  air  Itelaw  that  eorre- 
•ponding  to  the  vital  caiiaelty,  when  pipiration  i»  made  into 
attnnglr  romprpssed  air,  is,  necording  to  Waldenburg,  at  first  at 
H  the  expense  of  the  reserrr  nir.  If  theoomprcsRion  be  increased, 
H^the  thorax  and  Umgs  can  no  longer  perform  the  ordinary-  expi- 
^■JAprr  contraction,  and  a  iM>rtion  of  the  rtf^ii-aton/  air  then 
^^^niain>  behind  in  the  lungs.  Finally,  on  further  increase  of 
B  fomprewjion.  the  thorax  is  no  longer  capable  of  retrneiing 
up  lo  the  orrlinary  in^r^Hcn/opf/  pnntion,  but  reuininii  dilated  in 
thm  |MMil)on  of  ordinary  forced  inspiration,  and  there  remain*  in 
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the  lang  not  onlj  the  rcftiduiil  air*  \>ut  aJso  Ibe  rcsen'e  aii 
respimtoT^  air,  and  wen  n  portion  of  compLenicntal  air. 

The  exehange  of  ga*oe  in  the  lungs  is  also  affected  hy  thia 
nctiou  on  tbe  expiration,  but  il  i$  not,  from  the  firet^  in  prQ|)or- 
tion  to  the  impedlmuul  iutroduced.  8pock,  who  by  direct 
estimation  of  the  r*r«|jimtory  air  showed  how  every  change  of 
pressun;  of  the  air,  vrhethcr  it  rcjjunJs  insjiinitory  or  expiratory 
air,  causes  stimuliition  of  thi;  respiratory  process  in  all  ree|>ect«, 
waa  the  first  to  discover  the  n-mnrkable  fact,  that  even  condi> 
tiona  of  presfiurc  which  retard  rebpiration,  are  yet  folUywtd  hy 
increaiied  aetivity  and  enirgy  of  rL-spiratiou,  It  ih  only  when 
higher  degrees  of  presaure  are  employed,  when  the  lung  can 
only  e-Tjw]  a  simiU  pnrtioii  of  itit  expiratory  air,  that  the  ex- 
change of  gases  beeomes  iilso  proportionally  diiiiiniHhed,  and  w 
reduced  t^  the  lowest  limit  or  altogether  eiispended. 

In  oppoHition  Ijo  earlier  hyjKitheses,  Sjieck's  investigations 
show  that  during  expiration  into  conijirettsed  air  even  with  slight 
pressure  (averaging  1  ()"6  cubic  centiraetrea  of  water),  tlie  resjiira- 
tory  air  is  inereased  in  the  ratio  of  1  :  1*32,  and  the  nhsorbed 
oxygen  and  excreted  carbonie  aeid  are  also  increased  iu  the  ntio 
ofl  ;  l-l4andl  :  1-21.  Althoiigliau  inereiaKe  uf  reBpirat^ryair 
in  definite  proportion  to  the  pressure  doe«  not  oeenr,  an  iucreaae 
in  the  absorption  of  oxygen  i»  uiimiKtukiihli^  the  amount  pro- 
biihly  baling  about  0-006  gniinme  for  eaeh  cubic  centimetre  of 
water  prcesure.  It  is  al*o  probable  that  the  excretion  of 
carbonic  acid  is  increased  in  proportion  to  the  pressure,  for  the 
largest  increase  of  carbonic  acid  coincides  with  the  highest 
pressure.  The  iimiiHriwil  ratio  of  inspired  air  to  ex[)ired  ia 
certainly,  especially  in  experiments  in  which  the  respiratory 
air  is  greatly  increaaecl,  highest  when  the  pressure  is  highest- 
The  proportion  of  oxygen  remaining  in  the  hotly  is  on  an 
average  conBiderably  diiuiuitibed  (to  U'54  of  the  nonu^  quantity), 
anil  most  so  at  the  highetit  pressure,  but  it  was  not  observed  to 
follow  a  definite  ratio  coutitantly  pro(Kirtional  to  the  pressure. 
The  de|>th  of  the  respirations  is  increased  (on  an  average 
1*2&) ;  their  number  remains  normal. 

Even  ttome  time  after  expiration  into  compressed  air,  S|ieck 
f<iund  an  increase  in  the  respired  air  to  1-23,  in  the  oxygen 
abtorbed  to  I'll,  but  iu  the  carbonic  acid  exhaled  only  to  1-03  ; 


I 
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iHU  incTcaw  was  (freatest  after  the  stronjjest  pr*eBure.  Tlie 
progjortiou  of  iiitrpirtid  to  wxpireil  air  aoou  retunie^i  to  the 
BucnuU,  a*  also  the  |)roportiun  of  the  oxygt-n  ahMirlied  to  that 
exhaled  in  the  carbonic  acid.  I^atitly,  an  regards  the  depth  and 
frMjuency  of  the  ivKpinitioiis,  tlif  funiicr  rc:tunn*d  to  the 
normal  iminrKliiLtrlj,  but  the  numlKrr  of  reHpirations  remained 
erideatly  Increased,  and  that  in  proportion  to  the  presnure  pre- 
viously ("xerciaed. 

The  thcrrapGuiic  advautage  to  be  dE-rired  from  this  method 
u  re«trfetfd  to  very  narrow  Utnits,  if  iu<leed  any  ase  can  he 
made  of  it :  m>  far  wt*  haire  no  exjierieiice  ou  the  i^ubject.  The 
only  advaDtage  to  be  derived  from  it  would  be  a  rtrengthening 
of  the  expiratory  miuvles,  as  shown  hy  tlie  pneumatometer.but 
it  is  doubtful  if  this  would  exercii^^  any  influence  upou  the 
darticity  of  the  longs  or  increase  their  vital  capacity. 


3.  higpinUioH  of  Rartfixtl  A  W. 

When  one  inxpiren  out  of  an  Kppanttu^  iti  which  air  U  Vti\ 
by  »  coDxtantly  n<Tting  iicpHtivc  pn-s-turr  al  a  definite  di-grce 
of  mrefaclion,  not  only  wilt  a  smidlpr  quantity  of  air  tluin  lluit 
which  njiewers  to  the  vital  ca|»arity  nf  th«  lungs  be  with  great 
e0(trt  inspired  at  aich  respiration,  but  the  sut-tion  action  of  the 
ap|a»(tiji  which  keeps  the  air  at  the  determined  degree  of 
mriifnotion  niitngnni'''^  the  insplnitory  eFTorl  and  has  iii  the 
•aine  lime  to  W  overi-ome.  A-i  Miction  of  air  into  s  %\«,c*!  i« 
ooly  i>ot^ible  when  it  is  either  void  of  aii'  or  the  air  in  it  "pot^ 
MMKS  a  lower  density  tlinn  the  outer  air,  therefore  iti  the  iii- 
«|riration  of  rart-tieJ  iiir  the  thorax  mu»t  dilate  an  tar  that  the 
ftir  in  the  lungs  heoomca  of  lower  density  tliau  that  in  the 
i«.  Krom  this  it  also  follow?  that  in  order  to  be  rtill 
the  degree  of  rarefaction  must  be  kept  within  narrow 
Mmila.  If  the  negative  |>rci>»iure  of  the  air  in  the  apparatus  is 
*<]aal  to  the  iiiaxiiiium  value  of  (he  forred  inspiration,  no  luoi'e 
air  «ill  be  inspired,  the  density  of  the  air  in  the  MpporaiuH  and 
ia  the  lungs  is  equal,  Lhe  U'^piralory  suction  of  the  appamttta 
and  the  inspiratory  force  of  the  thonix  ure  e<)un11y  Innlntice^l, 
If  thi<  limit   is  now  exceeded  by  incrcaw  of  tlie  rarefacticn  of 

ftir,  then  the  suction  power  of  the  spparatus  overcomes  the 
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iiiitpinitorjr  auctioD,  the  dense  air  streams  out  of  the  lungs  intn 
Mie  ron;r  sir  of  the  apparatux,  the  tborax  pa«s4->s  from  the  posi- 
tion of  acttva  initpirBtitiD  into  that  of  pafisive  inspirftlion*  and 
aimoea  ensues. 

The  effect  which  the  inspiration  of  rarefied  air  produces 
iijKni  the  thomt,  i."  ojwjn  t^  direct  obgenation,  ?inc47,  go  sfwn 
Its  Uip  rarefhctioii  nf  air  i*  sufficiently  great,  jiwt  a*  in  croup 
or  in  other  nggrax'at^  stpiin«i«  of  the  larjnx  and  th*  traphen, 
the  anterior  and  inferior  part  of  the  tlwirax  and  the  eupro- 
tiavicular  and  ju^uhir  fiMfBP  are  more  or  less  dniwn  In.  More- 
o^-er,  I  he  objective  phenomena  are  attended  by  eotrejjKmding 
piihjcclive  .sensation-.  Tlie  [latient  insjjirea  with  cffnrt  which 
inureottt'g  with  the  aiiiomit  of  rarcfiwl ion,  and  he  feoU  that  the 
(|uaDtitjr  of  air  he  conveyn  to  his  limgs  does  not  correspond  to 
the  muscular  exertion. 

The  ventilation  iifthe  hings  and  the  eiohauge  of  gases  will 
also  be  nec«B8«riIy  Interfi-red  with  by  these  altered  intiptrutory 
comlitioni',  according  to  the  amount  of  the  riin;faction  of  the 
iiir  employed,  and  the  c^^nseqtient  diminuliuii  in  the  quantity 
inspired.  As  in  the  ease  of  expiratiou  into  compressed  air,  the 
iritipiration  of  rarefied  air  aUo  acts  by  the  iucreased  excitement 
wluch  the  liiudrnneo  introduced  produces  iu  the  ffispiratory 
:ip]ianituK,  so  that  at  firsh.  with  slight  rarelactinn  of  the  air,  the 
respirations  are  iIlcrea^Kd  in  fiequeiicy,  nnd  the  exchange  of 
gases  is  ncceh-rut^-il,  till,  ot^  the  nLrc^farlinn  increases,  a  rapid 
decrease  setsiu,  and  the  reepiratorj- effect  ultimately  sinks  down 
to  nil. 

Speck  found  in  his  investigations  that  the  inspiration  of 
rarefied  air  at  the  negative  prcBsure  of  16  centimetres  which 
was  high  ill  com]«ris<in  with  the  proporlionx  previously  em- 
ployed, produced  nn  an  average  an  increase  of  the  quuntity  of 
air  inspired  of  1'39,  an  increase  of  oxygen  a,b»orhptl  of  1-11,  and 
nf  ciiilioiiiL'  acid  liherated  of  1'23.  'Ilie  jacreaso  in  thi«  case 
ncctirn;d  jii  proportion  to  the  increase  in  tlie  rarefiirtlon  of  the 
air :  i.e.  the  quantity  of  air  inspired,  increased  by  about  200  tnlnc 
centimetrcB  for  1  cubic  centimetre  of  upgative  presaure,  the 
oxygen  by  about  0-005  to  0*008,  and  the  earlxinic  arid  by  0*0  U). 
The  fnw  oxygen  expured  (not  combined  as  carbonic  acid)  was 
very  much  diminished,  and  was  in  pro^mrtion  to  the  normal  as 


I 
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D-26  :  1.  Ttie  proportion  of  inojiin-d  tv  expired  air  waa  in- 
creased, rinng  with  the  n<>gativ-e  pre^sxiire.  The  (1e|»th  of  the 
respirations  increased  with  the  rarefacriDn  of  the  air  in  the 
ratio  of  1  :  l-'JH,  while  their  freqnenry  suffered  no  change. 
Evea  some  time  after  the  inspimtion  of  mrelied  air,  Speck 
still  able  to  detect  ao  increase  in  the- atr  respired  (I  :  1*121, 
Eh  appeared  to  be  augnit^ntt^d  in  pro}K>nioii  to  the  rareii<Hl 
Mmdition  cif  theair  tlmt  had  Ijeen  previuu^l}'  inspired;  oa  the 
atber  band,  absorption  of  oxygen  and  excretion  otcarlx^nic  acid 
returned  to  their  normal  anionnt.  On  the  whole  the  qiianrity 
of  oiygen  exhaled  by  means  of  the  carbonic  ackl  during  these 
inspiiattonH  was  le&s  than  under  normal  i-onditionii.  After  the 
riose  of  the  experiment,  the  depth  of  the  inspirations  retumi-d 
to  the  normiil,  but  their  frequency  tsiilt  remained  greater. 

Therapfuticiilly,  the  iniipimtiou  of  rarelitnt  air  nfionU  n 
Diethodteiii  gymnastic  exercise,  and  strengthens  the  )n>;piratory 
moMiles.  Aetbe  inspiratory  mn^'Ies  encounter  increased  resint- 
anc««f  during  a  prolonged  application  of  the  trealiitt*iu  they 
become  mercised  to  overcome  these  rvnietances  luore  uud  niorct 
Aoocirding  lo  Waldetibui'g'^  obacrvntioD,  jiersons  who  vith  ^^ 
atmosphere  ruj<:f»ctio&  only  depre^^'d  the  oyltuder  1  to  Til 
e<-ntim»rtres  wtrt-  able  after  1  to  4  weeks'  oiercioe  with  tli* 
mme  amount  of  nuvfaeliou  lu  reduce  it  with  euue  three  or  four 
tim^'N  !18  much  ami  tn  espire  a  (juiiDtily  of  air  not  nuicli  nifprior 
to  thf  ir  \ntai  capacity.  Tlie  ratne  ]ier»ons  gniduaily  overcame 
a  nuiffaction  of  the  air  of  y^  to  ^  ntmoj^phere  and  even  more, 
•ad  withdrew  in  Kpite  uf  tliis  ifreat  rarefaction  of  the  air  ItHHl 
(o  iWKi  (.•ubic  cL'utiajetres  aad  upwardi*,  from  tlie  appuatun  with 
•very  inipiratiou. 

A*  Waldenburg  employed  in«pimtioni«  of  «>mpre*uied  air 
Fiber  «ith  iu^pitntionft  of  rarefied  nir,  it  was  impossihle  for 
bim  to  obtain  clear  obiervations  on  the  pneuniatametera,  us  to 
tbtf  increaw  of  iunpinttory  force  by  niethixlical  appliratioDs  of 
tbis  method.  luHpirations  of  rarefied  air  have  not  yet  Ivccn 
ccoploym]  thfiTHHrutically  elsewhere. 

For  the  reasona  already  given,  uleoi  observations  arv  aldo 
wanting  M  to  any  increftse  in  the  vital  caimcity  of  the  lung*,' 
aiidng  from  inspinition  of  rarefied  air;  but  any  increaM)  in  thi» 
csea  would  be  le«s  than   in  inspiration  of  compreKAed  air,  n» 
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tlie  factor  of  mwrhntiical  dilatation  of  the  chest  vrliicKisat  vork 
in  the  Intter  case  i5  absent.  According  to  Waldenburg,  the 
vital  caiKicitT  of  the  lungs  will  be  increased  by  the  inspimtioo 
(if  mrcfied  air  iti  the  same  measure  nu  ib  alisenet]  in  other 
fiiittable  gymnRsticii,  or  from  residence  Ju  elevated  regions, 
(v.  infinu^ 
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4.  Expiration  inh  Rarefied  Air, 

In  expin^tioD  into  rarefied  nir  the  crpired  nir  is  discKarj;fe(I' 
into  an  enclosed  npace  containing  mretiL'd  air  of  determined 
negative  pressure;  the  densitv  of  the  air  iu  the  a|>)inr^lus  is 
muinmineil  uniform  by  immediate  rari-fBi'tion  of  tht>  air  »«  it 
enter*  either  by  elevation  of  the  eyliiider  in  the  giisomeler 
ai^Miratag,  by  distension  of  the  bellows  in  the  bellowsnpiMiratnft, 
nr  by  the  rotaliuns  of  the  wheel  in  the  wafcer-engiue  bellows. 
A  auction  action  is)  also  at  the  eaue  time  exerted,  not  only 
eaiisJQg-  aa  easier  flow  of  the  denser  air  )nt<>  a  rarer  mediunj, 
but  also  its  active  nBpiration.  Besides  voluntary  exi«ration 
there  is  also  a  ^inndtaneous  pumping  ont  of  the  pulmooary  air  _ 
nod  thus  n  great  tem|>o[;iry  emptying  of  the  Inngs  is  secured,    ^1 

If  the  ajuttimlu*  be  sititably  coustnicted,  we  can  not  only 
maintain  the  air  w«  employ  coni iniiouitly  at  a  constant  degree 
of  rarefaction,  but  we  can  also  aocuratoly  determine  the  force 
exerte<l  on  the  lungs  by  a  constant  suction  action.  If  now 
w-  introduce  a.  sensitive  manometer  into  the  respiratory  tube 
between  the  mouthpiece  and  the  np^nratus,  it  will  also  imme- 
dintnly  show  the  decreasing  density  of  the  air  during  escpirntion 
aiul  aspiration,  till  llnnlly,  if  the  appttmtn^  remains  in  com- 
municjition  with  the  renpiratory  organs  for  a  few  seconds  after 
th'.'  decpe^tt  expirutiou,  the  density  of  the  air  in  the  lungs  and 
in  the  ;ip|iaralns  becomes  equalised,  aod  the  oiaaomt-ter  then 
r<howe  the  rarefaction  of  the  rceidual  uir  in  tlie  lungs  an  well  as 
the  diminution  of  intrupulmonary  preeem-c. 

The  rarefection  of  the  air  is  therefore  here  determined 
according  to  the  formula, 

X  :  d  =  b  :  a  +  6  or  z  =  "^-1* 

if  d  represent!!  (he  dennily  of  the  atmospheric  air  or  of  thel 
pulmonary  air  before  expiration,  6  the  cubic  capacity  of  tbcJ 
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»«pimt<w;y  orpins,  and  a  the  capacity  nf  the  respiratory  tube 
and  of  the  fylinder,  which  is  filkd  with  «ir  by  the  expiration 
and  tlie  itfpiratory  nucUoii.  The  rarefaction  of  the  air  in  the 
lungs  hears  the  mme  proportion  to  the  density  of  the  former 
pulmonary  air  as  the  cubic  capacity  of  the  reiqiiratory  oi^ns  to 
the  sum  of  the  cubic  capacity  of  tht*  rcspiralory  organii  and  of 
that  expired  into  the  cylinder. 

A*  the  air  in  the  respiratory  or^n»  becomes  rarefied,  and 
the  intra-thorooic  prentiure  ttinke  below  the  normal  atmospheric 
Iire«»ur«^,  the  Intler  miiRt  aUo  press  with  grmter  force  upon  the 
muTshle  walU  of  the  cheat,  compress  ihem  and  caiLse  a  dimi- 
notion  of  space  corre8ponding  to  the  difference  in  the  amount 
of  prcstmnr  und  to  the  mobility  and  contractility  of  the 
tbonicic  Willi)!.  Thu  positive  atmoHpheric  presi'ure  and  the 
Bcgative  iMTtssuro  applied  to  the  surface  of  the  lungs  will 
therefore  in  expiration  into  rarefied  air  have  a  eimilar  influence 
on  expintion. 

The  ntipinition  of  the  apparatns  and  the  inBuenco  of  the 
coaaeqneuL  rarefaction  of  air  in  the  lungs  \i  uIho  fell  eub- 
jpctively.  The  patient  feeU  during  eijaration  into  rarefied  air 
as  if  the  thonw  were  constricted  and  tlie  diapht^igm  with 
the  aUInmen  drawn  ftircibly  iipwiutls  towanjH  the  chest.  Thi* 
■BBBatiou  of  coniprciiKion  ix  felt  most  in  the  inferior  Inteml  and 
anterior  part«  of  the  thorax,  and  may  be  af^gravated  so  as  to 
become  iutolentble  or  even  aecompauicd  by  more  or  kss  acute 
pain  in  ihu  walU  of  the  chest  if  the  rarefaction  of  the  air  b« 
incmued.  In  the  ame  of  healtliy  permnH  thf>re  is  usually  no 
•ensatiou  of  exces.1  (ill  the  rarefaction  of  the  air  is  greater  than 
-^  atmosj>heTR,  whereas  sick  persoofl  soflTer  from  a  far  slighter 
nwebction  of  air.  From  these  simple  mechanical  conditions 
which  come  into  pUy  in  expiration  into  rarelied  air,  may  be 
dxlacMt  A  aeries  of  etfeci.s  acting  directly  on  the  respimtory 
cffgans  and  the  respiratory  ]irocpsR  itself. 

In  the  tirst  place,  it  follows  a^  nn  inime^linte  result  that 
cxpintiou  into  nirefied  air  is  fr«»er  than  that  into  ordinary  sir, 
and  indeed  the  quantity  of  expired  air  is  constantly  greater 
than  that  of  the  vital  capacity  as  determined  by  the  spirometer. 
The  quantity  of  expired  air  al»o  correepoudf  within  certain 
liaita  to  the  amount  of  rareEaction  applied  and  th«  aspiratiou 
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thus  produced  ;  on  the  othsr  liand,  (he  quautity  of  air  whk-li  is 
dischnrged  in  this  mnnnrr  will  he  dc]x;ntleDC  an  the  amount  of 
air  foutained  in  thr  lungs,  as  well  as  on  the  elnaticitj"  ■ 
pres^ibtlity  of  the  re^pifatory  organs. 

llie  amount  of  air  whi«h  is  expired  over  ami  aboi^ 
vital  capacity  in  expiration  into  rarefiwl  air  is  a  larl  of  thai  air 
which  is  left  behind  in  the  lungB  after  compli>t«  normal  expira- 
tion and  whifli  itt  t«nii?d  re^idnal  Jiir.  Tlie  volume  which  can 
stiJl  be  withitrawa  froiu  the  air  even  in  a  nonnallung  ninountif, 
SL-cording  totbe  concordant,  luveiitigations  published,  to  seveml 
huudred  and  i^tvcii  ovur  1(K)U  cubic  ccntinit-tres.  Thita  in  lung^ 
whose  vital  capacity  amount*  to  SOOO  to  4000  cubic  centiinvtres, 
we  con,  by  expiration  vai-o  air  raretieJ  up  to  ^  to  ^  atmosphere 
of  negntive  presgure,  obtain  500  to  1 000  cubic  ocntimeiri'S,  while 
with  stronijer  rarefaction  of  the  air  the  quantity  esceedi-  UXK) 
and  even  2000  cubic  cfntimetres.  According  to  these  invciti- 
gntions  we  arc  also  compulli-d  to  entiniale  iht:  amount  of  re- 
eidual  air  under  phyjtiolugical  couditiuus  as  higher  thiin  has 
hitherto  b&en  believed,  for  the  volume  of  residual  air  withdrawn 
frum  thti  lungH  by  the  pniMimntic  npi>HrHtuti  can  only  be 
regarded  ns  a  fnitrtiun  of  ibi?  quauliTy  uctuolly  prexeut. 

'The  gi-eatest  amounts  of  expiratory  air  are  aU-ays  obtained 
in  the  caae  of  i^m phy.se tiiatous  patients,  if  the  disease  is  hoI.  very 
far  advanced  and  if  (he  thorax  baa  not,  especially  through  senile 
chaogus  in  its  walls,  loot  ite  mobility.  In  these  cosc-is  it  usiuilly 
happens  that  by  espiration  into  tulightly  niirfieil  uir  nnd  with 
iilight  aspiratory  guction,  iUOU  to  :jO0U  cubic  centimetre;),  aod 
even  more  over  and  .ibove  the  meaiture  of  their  vital  <-ai>ticitj, 
therefore  of  rhe  resitluiil  air,  cjin  be  extracted  from  tlie  lungs. 
Waldenburg  even  brings  forward  exHmpleK  in  which  emphyae- 
matons  jwlients  ex]»ired  50(H}  to  COOO  cubic  centimutres  of 
air  into  the  cylinder  witli  a  rarefactign  of  air  of  -^  to  y- 
almospliere  of  negative  pressure,  whereas  their  lung  cajwurity 
umomited  only  to  2000  to  300O  cubic  centimetres.  He  men- 
tions  as  the  extreme  result  of  him  observationd  a  pittient  who, 
with  &  vital  capoeity  of  4350  cubic  centimetres  under  the 
action   of  tjI,  atmos]»here  of  negative  pressure  expired  into  the 

r«pparatus  ~800  cubic  centimetres,  therefore  3450  cubic  centi- 

■  inctrcs  of  bin  residual  air. 
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joeiall^v  the  i;-ln«li(.-ity  of  the  iuDg-  ^ 

iupoettiblo  by  other  therapeutic  ^M 

inBatictf,  eli'ptrio  trfatinuut  of  the  ^^ 
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It  cannot  tw  diHputed  ihut  by  the  vithdniva!  of  such  large 
ToliUDua  of  air  a  very  imporuint  iutiucncc  must  be  exerciatrd  cm 
the  Biechntiism  of  rf!4])initi(in  and  oti  the  phy^icul  propt^rtiex  of 
the  reapiratury  (.trguoB  and  vspocially  the  c-ln^lirity  of  the  iung- 
tisni«,  6uch  as  was  formerly 
methods,  hii]^-t.>oiitiDUHt1  j;ytnn»i 
thnmoic  nitijiuIeB,  residence  in  elt-val^d  bi^:t It h- resorts  Hiid  eveu 
IB  the  pneumntie  chamber,  nnd  that  pruhiibly  approximate 
rruths  could  only  be  obtained  by  the  mrchanital  treatment  of 
the  thoracic  organs  introduced  by  Gerhardt. 

Afi  by  espinitiun  into  nircHed  air  Uie  density  of  the  air  lefl 
bebind  in  the  lungs  has  tutTcrud  a  reductiuQ,  which  \*  pn>)>or> 
tiooal  to  thu  amount  of  the  iiegntivo  pre»«ui-e  &pplie<l  and  of 
th»  volume  of  air  expirtKl  in  coD^eqtienee  into  the  apparatuiv 
therefore   an    already    meutioaed,   aeoordiog  to    the    formula 

— 1 ,,  the  external  air  when  it  is  now  Inspired  under  the 

Inary  atmospheric  pressiire,  will  i>eiietrate  with  aiigmented 
into  the  luugs  and  till  the  air  eelb  which  contained  con- 
StderabJe  quanlitied  of  residual  air,  vith  fresh  respiratory  air. 
A»  the  residual  air,  like  the  R*i?piratrtry  air,  contains  a  proportion 
of  rarbonicaeid,  to  bee^tinutted  at  -1  i»erceTit,,  while  the  freshly 
cKMiveyMl  air  should  hardly  contain  more  than  0*1  per  cent., 
therefore  by  the  eoiilinued  expiration  into  rarefied  air  and  in- 
AjiJratioii  uf  normal  uir  the  exchuuge  of  giiaes  iu  the  luugs  is 
aeoelerated  in  ijuitu  un  cxLnionliDnry  degree  and  the  liuigs  arc 
bctu-r  vf-ntilitted  than  by  any  other  meuDif).  Hut  uIhi  by  the 
«Aliu  of  residual  air  and  tho  intlux  of  air  highly  charged  wjtli 
oiygeii  an  increased  deeiu-lKiniaiilion  of  the  blood  is  brought 
aboot,  and  an  autidyxpiMi^ie  iufluenee  exercised  which  eomea 
fntn prominence  ehietly  where  (he  exjumlory  jMJvrer  i»  diminit^bed 
fai  Inngv  which  an*  for  the  nio»t  port  emphysematoiu,  and  con- 
taJD  a  ennsidemble  amount  of  slagnmit  iiir. 

Speck  li«»  also  directly  tested  the  inHuenee  of  expimlkvi 
ffito  rareSed  air  u^xiq  the  exchange  of  gases  in  the  lungs,  frum 
which  it  appears  that  even  with  elifi;ht  rarefaction  (od  anavernge 
7*8  oentimetrvB  of  water),  the  re^jpiratory  air  ia  conaiderably 
inennped,  as  much  an  I  :  1*62;  there  it  an  iDcreaco  In  the 
ali)ur}»tiuii  oTusygeQ  1  :  1*14,  and  ia  the  excretion  of  carbuuic 
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acid  1  :  1'30.  This  rise  occurred  gmduall/  with  tbe  increasing 
mrtrract iun  uf  tbe  air,  but,  in  tbe  case  of  respired  air  au<l  cur- 
b-niic  acid,  not  uuiforiiily,  a  considerable  reduction  occurred  oi 
the  nLrefaction  went  on  inoreaidng.  Speck  &iled  to  detect  dis- 
tinctly any  eiiob  remilt  with  reganl  to  the  oxygf^n.  The  in- 
cn-a^f  iu  the  re»]>iTntiiry  «ir  in  all  the  experiments  lai^tod  only 
to  a  dlight  extent,  for  any  length  of  time  after  the  action  uf  the 
mrcfifd  nir  on  the  respiration.  The  depth  of  the  respirations 
remnined  nnalterccl,  while  the  ft-equeuey  aeL-nicd  tolieincrcaKcd. 

If  mre  now  inquire  into  the  rt-Mulls  which  tbe  expinUinn  of 
Bitcli  Urge  volumes  of  ui  producce  on  the  rc^pirutory  organs, 
these  will  be  found  in  thealt«-r«dphy8ico-mechanical  conditioas; 
in  the  first  place,  by  the  increased  pre^tture  of  tbe  external 
atmosphere  iipnn  the  aurface  of  the  body  in  cmsefjuencw  of 
the  dimini»lie<l  pressure  on  the  innur  huriuce  uf  the  lung;:,  the 
thorax  generally  is  strongly  comprcsseil  nnd  its  capacity  in 
reduced  by  the  upward  pressure  of  the  diaphrngni ;  and  in  the 
second  phice,  owing  to  the  lowered  exi^nsive  force  of  the  air 
contained  in  the  air-cells  the  elastic  tifsue  will  be  ptrongly  re- 
tracted and  the  volume  of  the  hing  will  be  reduced  30  far  as  the 
relraoLilily  of  the  wail  of  the  cheaL  permitii.  Beyond  this  limit 
no  further  reduction  of  the  tize  of  the  lungs  is  iiossible,  and 
when  rhal  is  reiwhed.  the  cylinder  in  the  ganometer  appamtus, 
after  complete  expiration,  remains  fixed  in  its  place  and  does 
not  rise  higher.  • 

Wahleiibiu-g  measured  the  dimiuution  in  the  oin-umference 
of  the  thorax  during  expiration  into  rarched  Jiir,  nnd  found 
with  a  larefootiou  of  -^  atmosphere  negative  pressure  the  cir- 
cumference of  the  chest  wa^  reduced  2  centimetres,  and  with  a 
rarpfiu^ion  of  J^  atinoHphere  negative  pressure  about  3  cCTili- 
metre*  compared  with  ilm  UNual  expimtory  }>o»ilion.  The  ri^ 
of  tile  diaphragm  can  also  he  asoertalned  by  percHjtsion. 

FiniiUy,  the  px]iiratory  muscles  are  aided  by  the  retraction 
of  the  thorax*  as  the  cei^iHtaiice  which  is  op)iOMed  toitsrediicliou 
Id  size,  is  weakened  by  energetic  and  copious  withdrawal  of  tbe 
air  coiituined  iu  the  luug(ii,aud  the  expiratory  force  is  increased. 
Expiratory  icsufficieucy,  such  as  cliam(;tense9  the  rcfpiration 
of  emphysematouK  lungs,  is  therefoi-e  the  chief  indication  for 
the  application  of  the  method  under  consideration.    But,  lastly, 
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an  increase  of  invpirfilorj  force  cbh  also  b?  det^t^,  and  ix 
founded  ou  tlii>  fact  tlmt  tlie  tlionix  in  cousequvace  of  t1i« 
diminution  of  its  circiimfpn-nci*  by  rx|)irHlion  is  nble  to  make* 
a  wider  excursion  than  hrfore  in  \\\v.  fiiiccefviing  powerfal  in- 
ajMrotion.  The  inspiratory  muscles  can  manifest  a  greater 
power,  as  tbe  resi»ta»ces  to  inspiration  are  reduced. 

The  increese  of  both  inflpiratory  and  ex]iinitory  force  can  be 
directly  estimated  by  the  pneumalometer  after  prolonged  ap- 
j>li«ilion  of  this  treatmenl, 

All  the-"*?  resnlts  gKidually  fnlloiring  from  tlie  continuous 
methodical  applioition  of  expiration  into  rarefied  air,  are 
summed  up  fiuiilly  in  a  more  or  less  considerable  increase  of 
the  vital  capacity.  Tbe  obsemitions  here  referred  t.o  are  of 
course  not  to  be  made  on  healthy  lungs,  but  on  those  already 
pnthologicnlly  altered,  especially  on  emphysematous  lungs. 

The  vital  capacity,  Rf"  is  well  known,  is  eoiniioBcd  of  the 
space  taken  up  by  the  reserve  air,  the  re*.piriitory  nir,  nnd  the 
complt-mental  air.  Since  by  expiration  into  rart^fied  air  the 
medimu  respiratory  position  of  the  diapliragiii  graduiilly  moves 
farther  up,  the  space  between  llie  ordinary  nnd  dei.>p  inspiratory 
[KHntion  becomeH  considerably  enlarged  and  conseqiipntly  the 
complL-mental  air  also  materially  increased,  Waldcnhnrj^  further 
osaomed  that  as  the  retraction  of  the  lungs  is  more  prolonged 
thail  under  ordinary  conditions,  it  is  highly  probiibli-  that  the 
space  between  the  ordinary  and  forced  expiratory  jtosittou  is 
enlargef],  and  tfanii  also  the  quantity  of  reser\'e  air  incrensed.  If, 
lastly,  dywpntea  exist  even  during  quiet  breathing,  so  that  the 
ordinary  nrspiratory  air  is  not  sufficient  for  the  decarbonisation 
of  thn  blood,  if  such  n  patient  be  allowed  to  exiiire  into  rarefied 
air  for  a  long  time,  his  hinge,  in  pro|K>i-tion  as  they  become 
smaller,  will  afford  space  enough  for  the  uorroat  respiratory 
ex[«nHion,  or  the  previously  abnormally  small  quantity  of 
reapiratory  air  will  increaBe  nnd  rotum  to  the  normal  amount, 

With  regard  to  the  extent  to  which  the  vital  eapacity  may 
be  increased,  it  is  always  niottt  couHiderable  in  those  [)erRon8  in 
whom  it  Laa  been  reduced  by  dilatation  of  the  lungs.  i.e.  in 
emphysematous  subjects;  the  more  tliu  eupacity  apiJi-oaches 
the  normal,  the  slighter  is  the  increase  which  can  be  obtained 
through  treatment  by  means  of  the  pneumatic  apparatus. 
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Eptimatioiw  of  the  incrwi^e  of  the  vitfll  oaifftcity  of  emphy- 
iieiiiHtoue  lungs  by  meani*  of  ihe  spirrtmeter  genemlly  give 
iiipreasve  of  JOO  to  1000  cubic  centiiuetreii  wilbin  n  few  week^, 
while  iiicreuses  of  over  1000  and  1 200  cubic  ceDtlmetm,  eveo 
iiFltT  a  (xiiuiianitivfly  shwL  diti'aLioti  of  the  trcntment,  have 
been  rt'ijeatcdly  ubservcd.  Lastly,  the  changes  which  emitbyae- 
maUttu  lungs  undergo  from  the  t-flV-ct  of  ttiis  treatment  arc 
untni>itakiibly  tletei-^tible  by  percussion. 

ir  viK  iiow  Kum  up  the  separate  effects  of  expirntioti  into 
rarefied  air,  there  is,  on  the  one  liaud,  the  removal  of  larger 
qiiimtilitrs  uf  uir  from  the  lungs  th:m  iu  ordiuury  expiration,  as 
well  us  au  nceeleratiuu  of  llie  exchange  of  gu.-K!'^  by  the  pumping 
out  of  a  con«iderublv  portion  of  the  residual  uir  cluiTgvd  with 
carbonic  acid,  and  the  adiuietiioD  of  laigor  volumes  of  atmo- 
qjlieho  air  charged  with  oxygen ;  tht>n,  on  the  other Itaad,  there 
iii  the  diiniuiiliun  ef  the  circumfeiTnce  of  the  thomx,  the 
retraction  of  \\w  UingB,  the  inoreiiKe  of  the  inspiratory  njid 
expiratory  force,  and  finidly,  the  augmentation  of  the  vital 
capacity  of  the  lungs,  and  theoretically  we  may  deduce  From 
these  effects  that  tin's  method  ii*  cajjable  of  directly  removing 
dy»puu:fl  wliieh  i:^  the  reaulL  of  expimtory  insufficiency  and  ii 
also  the  ?unr»t  meam  of  averting  its  return.  The  experiences 
of  pnietitiorerst  are  in  perfeet  harTnony  with  thin  t henry. 
Emphysematoug  [iHtients  who  vome  to  tho  flppanitus  with  the 
symptoms  of  violent  dyspmea,  so  long  as  this  does  nut. 
altogether  hinder  the  application  of  the  mask  and  the  ciirryiug 
om  of  artitieiid  reapimtiou,  will  at  ouee  feel  u  progressive  relief 
and  leave  the  iipiuiratua  without  a  truce  ul' dyspnoea.  The  auti- 
djrspnoDic  effect  will  uIho  remain  permanent  later  on  under  tho 
methodical  use  of  exjiiration  into  rarefied  ;iir,n);  a  more  vigorous 
ventilatiun  of  the  lungs  i.i  henceforth  brought  about  by  tha 
iucTT-'ase  of  their  vital  cjipHoity  and  of  the  expiratory  force,  and 
thusi  the  worst,  forms  of  dyspncea  are  wanied  off  from  the  first. 

Other  obser\'ntjon»  upon  the  effect  of  this  and  of  the  other 
modificattoDij  of  altered  air-pressure  on  the  res|>iration  will  be 
B]>ecially  dwelt  upon  when  we  come  to  treat  of  the  indicntionit 
which  are  presented  by  the  aevend  diaenecs  fur  the  npplicu- 
.tion  of  pneumatic  treatment  by  mcanii  of  the  transportable 
apparatus. 
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If.  3lECHii:(KAL  Action  on  the  Heart  asd  the  Circclation. 
1.  Inapiration  of  Compreastd  Air. 

The  infliienre  of  the  iDBpirHtioD  of  compressed  aJr  on  the 
irt  aud  on  thy  circuIatioD  is  also  mecbanieal,  and  it  th# 
h  of  the  inrrt-usL-  of  liic  iutra-tbomcic  air  pressure  and  the 
liresnire  ihercby  imiuced  on  the  heart  iiud  ou  the  iralU  of  the 
imlmonnr)'  vrfsele.  In  order  to  uuJcrsliiud  thin,  we  bave  only 
to  bear  in  mind  the  pbjsical  and  physjologicnl  conditions  vh^cb 
bfTP  come  into  play. 

In  conseiiuenoe  of  tho  fjrerit  dependem-e  of  the  state  of  the 
blood  current  on  the  external  atmospheric  pressure,  il  follows 
nroeanrtly  that  changes  in  thesr  presiiure  relationx  will  inRtipnoe 
renr  considenihly  the  vohime  of  hlnod  rirciilnting  in  (he  luogo, 
a?  well  88  that  in  the  heart,  and  the  aortic  system.  So  long  as 
the  nir  i«  drawn  from  the  ntmosphere  by  tht:  inspiratory  dilnta- 
lion  of  the  thorax,  the  density  of  the  air  in  the  hings  '\a 
dimininlied  by  their  rapid  ex]ian>=ion  and  becomes  less  than 
that  of  the  external  air.  Tlie  heart  experiencea  a  diminiiihed 
pressure  on  account  of  the  rarcliicliou  of  the  air  in  the  adjacent 
Umg*  anil  therefore  dilates  more  easily.  So  tliat  during 
inspiration,  the  venous  blood  flows  back  more  easily  into  the 
heart,  while  tbe  art<--riiiJ  hlood,  on  the  other  hand,  is  es|>elled 
with  \f>^i  force,  and  the  blood  prcKurc  in  the  aortic  syntejn  i» 
dtminiobed.  By  the  tin^e  the  density  of  the  two  columns  of  air 
is  nearly  equalised,  inspiration  is  complete,  and  the  air  is  again 
iven  out  of  the  lungs  by  the  ineclmnism  of  expiration.  The 
mre  exercised  upon  the  lungs  in  expiration  is  alsoconveyed 
Ibrough  ronipression  of  the  air  contained  in  the  air-ceilit  to  the 
palmonnry  \esBeIg  and  the  heart,  which  contmcts  more  eaeily 
uoder  its  influence.  It  follows,  as  the  immediate  resnitof  this, 
tliAt  the  amonnt  of  blood  in  the  tesaer  circulation  i^  diminished, 
•im)  the  Bow  of  blood  back  to  the  be."irt  i-i  retarded,  tlie  «iper- 
fieial  veins  become  distemled,  and,  if  they  are  pricknd,  the  Mood 
more  freely  from  them  ;  on  the  other  liand  the  blood  flown 
freely  toward*  the  periphery,  the  arteries  are  filled  with 
iacnaiied  forrr,  and  the  blood  pressure  in  the  aortic  ay^tem  la 
nurd  during  exjiiration* 
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The  conditions  of  circulation  directlj  or  indiroetJ;  depen- 
d<:rnt  on  the  altered  phyicnl  c-onditinntt  due  to  inspiration  of 
condensed  air  will  be  altered  in  jiroporlton  lo  the  extent  of  eon- 
den»ition,  and  the  meehauical  force  thereby-  brought  into  |)1ay. 
In  the  first  place  the  *u<-tiun  at-tion  of  the  lungs  in  inspiration 
id  diiuiuitdied  by  the  iuHux  of  uir  under  a  higher  pressm'c  from 
ihi;  Bp[»imtu0,  cauEing  u  rapid  diminution  of  the  nrgative 
fpTMeure  in  the  lunnj  induced  by  the  inspiratory  dilntation  of 
the  thomx,  till  at  tlie  end  of  inspimtion,  the  degree  of  deimity 
of  the  air  in  the  lungs  and  in  the  apptirntuB  i»  almost  entirely 
e()ualii!ed.  The  next  result  of  the  diminished  rarefaction  of  the 
air  uad  suction  »etion  during  the  in»jiir&1ory  dilatation  of  the 
thorux  is  that  the  walla  of  the  heart  are  al^  les^  exposed  to 
this  miction  inflnent-e,  and  are  strengthened  in  their  systolic 
contraction,  while  their  dilatation,  during  dioj^tole,  muet  be 
impeded.  Moreover,  in  consequence  of  the  rapid  increase  of 
air  pressure  in  the  air  cells  of  the  lungw,  the  uuetiou  action 
of  the  in.spiratory  movement  u)ton  the  current  of  Mood  in  tlie 
lungs  is  C(insider:ihly  diminished,  and  a  greater  or  leu  »>«»• 
tance  presented  to  the  flow  of  blood  into  the  vesseU  now  sub- 
mitted, to  a  slighter  negative  iisjnratory  suction  or  even  to 
positive  pressure.  The  blood  whieh  at  first  still  flown  in  normal 
((UJintity  into  the  ventriele;!,  is  driven  with  strong  propelling 
force  into  the  ivst'Cmic  arteries,  while  the  efflux  from  the  veina 
into  the  right  auricle  diniini»ilies  iis  the  air  atreams  into  the 
lungs  under  high  presHure.  It  always  h:i])ppnii  that  less  blood 
passes  into  the  right  ventricle,  and  these  phenomena  reach 
their  climax  when  the  piilTnonary  air  exi>eriences  the  same 
prcRHure  as  that  in  the  appiinttus.  In  consequence  of  the  im- 
pediment to  tlic  efflux  of  l>]ocid  from  the  intra-thoracic  vwfcls 
by  compression  of  their  walls  and  niurowing  of  their  channel, 
the  KVirtpmic  veins  become  engorgt^l  with  blood,  and  the  thoracic 
organii,  and  especially  the  les«pr  circulntion,  become  emptied  of 
blood.  These  alteralionji  in  the  flow  of  blood  lead  to  a  variable 
degree  of  hyperjemia  in  different  parts  of  the  systemic  circu- 
lation: the  arteries  will  gradually  receive  less  blood  from 
the  heart,  as  the  pressure  inci-eases,  while  its  outflow  is  likewise 
impeded  by  the  venous  engorgement.  We  mu;st  make  theve 
conditions    bpecially  clear  with    reference   to   estimating   the 
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aetton  of  compressed  air  oa  the  circulation  aud  tbe  accumulation 
of  blood  in  t)ie  aortic  sj&tem. 

When  ex]Hration  follow;^  the  proseure  vhioh  even  in  noniiikl 
breathing  is  soaiewhat  positive,  will  now  be  iucreased  in  proixir- 
tioQ  to  tbe  density  and  volume  of  air  ia  the  lungs  aftvr  ia8i)ira- 
lioQ  of  t'om|irL-«stKl  uir,  and  the  iutlufiicc  it  unUiiarilj  pr(Hiuotf« 
viU  cMUH.->)ut:utly  be  increased.  The  dioslulic  dilututioo  of  the 
vontrtclea  is  much  impcdtH^l,  the  systolic  uoutnictioD  promoted. 
The  outflow  of  the  blood  from  the  right  auricle  is  more  re- 
latdedthau  in  normal  expiratiou,  the  leaser  circulation  rec-eirett 
ooiuiderably  lees  blood,  while  it«  main  bulk  is  retained  in 
the  systemic  drculiition  and  especially  in  the  veins.  It  is  onlv 
at  the  close  of  respiration,  when  the  intrapnlmonHi^-  prrst-ure  i 
decreases  owing  to  the  removal  of  the  greater  mas9  of  air,  that 
a  more  copious  flow  of  blotid  again  Inkex  place  towards  the  right 
heart  and  the  lunga,  not  however  to  the  eame  amount  ai^  in 
normal  inspiration,  but  it  increases  more  markedly  when  the 
inR[>imtory  iliLitalinn  of  tlie  thorax  oixrurs  with  grentt-r  rapidity 
than  the  influx  of  rompressed  air  thrnttgh  the  narrow  air  |iuk- 
aagea,  and  thus  with  the  enlargement  of  the  intra-thoracic  upaee 
a  tc-miionu->'  mrcfat-tioo  of  the  air  and  suction  action  occum. 
AsKKHi  ARthec-cimprcssed  air  buDugaiu  streumt'd  in,  in  nuffirionb 
ttuoatity,  iuuneiliatcly  the  former  eiruulatury  cbuDgi-s  r<-app<-Ar. 

These  theoretic  conchieions  can  be  winii»ared  with  the 
direct  kyiuograpbic  exjterimcQU  of  Drofdoff,  Botschetsehkaroff 
and  Duorooi  on  the  conditions  of  tbe  blood  pressure  and  the 
circulation  durinj;  iunpiiatlon  of  compresaed  air.  As  Dn«rwij 
used  i»nly  very  higli  degrees  of  pressure,  from  30  to  80  milH- 
melm  mercury,  iu  bin  esi>«riroent«t  we  cannot  accejit  Uicm  as 
deci»ivv  in  the  v]uc«tioD  we  are  now  c^>n9idei-ing,  viz,  the  mode 
of  aetiuu  of  lower  degre««  of  pre^ure.  Among  tbe  results  of 
his  investigations,  he  ouce  obtained  a  diminuiion  of  the  blood> 
tUvow  and  a  full  of  blood  ]:iresi!ure  in  the  aortic  fy$lvm,  with 
an  incmue'd  outflow  from  the  veins  into  the  right  heart  and  an 
accumulation  of  blood  in  it  and  in  the  thoracic  veins,  while  Ihe 
ngbt.  hnart  itwlf  was  no  longer  able  to  overcome  the  pressure 
which  acted  upon  the  pulmonary  capillaries,  and  (be  circulation 
U  the  blood  iu  the  leaser  circulation  wa»  arrested.  With  regani . 
to  the  pulse  Duvrocq  found  that  it  was  8ubje4.'t  to  great  mudtll- 
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cations,  according  to  the  height  of  the  prwsure  applied ;  it  was 
mo5t  frpfjiicTit  whon  tho  pretisiire  of  the  intq>ircrt  nir  vrat  only 
moderately  high;  on  the  other  hand  it  eitperionced  o  con^jder- 
ubtt?  retardation  when  the  pressure  amounted  to  more  than  60 
iiiillimetrHH  roerciir)-. 

AnimaJ-s  employed  for  exp*Tiinfnt  RUtviimlx-fl  under  the 
inflnence  of  dr^i-cs  of  pn-osiirc  lughi-r  thjin  those  ever  em- 
ployed therapeiiticfilly.  and  this  in  a  reflult  not  to  be  lout,  eight 
of,  as  no  douM  in  the  ewe  of  the  hnmun  subject  nUo  the 
action  of  the  heart  iind  the  circulation  may  be  arrefrted  and 
death  induced  l»y  a  like  proportional  rise  of  intni-thoracio 
pressure. 

The  experiment*  of  I>rnsd(>ff  wid  KolH^hetiichkaroir  were 
more  completely  rerfricted  to  eiirh  degri-RS  of  pressure  att  are 
employed  in  pneumatic  treatment,  and  their  reeults  are  there- 
fore better  calcidat*-'d  to  demonBtrate  the  changes  in  the  circula- 
tion of  th*>  hl(Hid  whifh are  eulled  forlh  at  the  lime  hy  the  acrion 
of  compressed  air.  Tlie  greater  ]it.rt  of  their  experimental  wei*e 
carried  out  under  the  influenee  of  excesn  of  preKsure  auionutiiig 
to  -jf^  of  an  ntrnosphere,  but  the  same  result*  were  obtained  with 
compressed  air  at  other  variations  of  pressure,  with  the  highest 
as  with  the  Inwt-at  degrees.  The  rc-spirntory  waves  became 
larger  and  deeper  than  Donnal,  and  the  whole  act  of  respiration 
became  slower. 

The  blood  pressure  f«ll  ae  soon  as  the  animal  liegim  to 
inspire  comprestied  air,  and  remained  diminished  so  long  as  the 
insjiiratioii  of  the  eoiupressed  air  IsiHted.  After  the  trachea  was 
separated  from  the  appuniMtK,  tlu*  blond  pressure  rose  for  a  short 
time  above  tht;  nornuil,  and  then  hccnme  normal  again. 

The  figures  in  the  following  table  are  drawn  up  according 
W  the  kjTnographic  curves  : 
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The  beart'fl  beat  was  increased  in  frequency  daring  inspira- 
tkm  of  compressed  air,  and  vth  diminished,  for  a  little  time, 
after  iU  cessation. 

Tb**  force  of  the  heart's  action  wa»  diminished  during  the 
tnspirHtion  of  compressed  air. 

The  negative  pressure  of  the  thorax  in  the  act  of  expiration 
of  compre^ed  air  remained  diminished  in  ccimparison  with  the 
normal ;  at  the  same  time  venouB  engorgement  and  the  blood 
pretsure  within  the  veins  iucruuwd. 

Level  of  tb<--  mcrcurj  iu  the  manometer  connected  with  the 
jngalar  vein  in  normal  breathing : — 


1 0*1  miUiinctm 
>4 


B*fitMUDU 

lOS  milUmetr 
10-1        . 


of  the  mercurj  in  the  manometer  connected  villi 
vein  during  inspiration  of  oomprettod  air : — 

iMplimMM  BiplnUM 

\<it  nuUioMttW  10-8  nJlUaatarM 

108  10-tA      ., 

During  the  ins]>iratiuQ  of  compresard  air  the  lung-tissut 

I  baoune  ]>aler  and  the  luug#  i|iiile  while,  as  Tni»  observed  by 

ion  when  a  small  piece  of  the  rib  was  carefully  resected. 

Irritation  of  one  of  the  soniwiy  nerves  (n.  ischiadious)  and 

of  ono  of  the  vagi  did  not  inierferc  with  the  effect  of 

itioD  of  comiin>tised  air  on  the  blood  pre-ssure. 

l-a<ily,  in  unlcr  to  prove  that  the  effect  of  eomprwaed  air 

rhully  mechauicn],  Drosdoff  and  BotachetschkaroflTemitloyed 
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pure  hydrugen  for  inhalation  in  their 
experiments  umltrr  the  same  conditions, 
and  obtaJnt-d  the  same  rpsult^. 

Zuntz's '  obserrationn  confirm  those 
of  Ihrowioff  iind  Hot*:hel«oUkan>ff,  al- 
though he  failed  generallv  to  ublain  sucb 
marked  depresaions  of  prcMure  oe  nxo 
Bbown  by  the  figur«5  of  the  latter.  Zimtz 
attrihuteft  this  t^  the  ftiet  tluit  bo  em- 
ployed very  large,  powprfii!  dogs  for  his 
experiment »i.  In  fig.  45  the  curves  A  and 
a'  represent  the  tracheal  pressure  and  blood 
preBsure  during  expiralioii  uf  c(inipre<i8ed 
itir  of  +  18  mm.  Hg  =  -^-^  nttnosphere 
excess  of  ]n-csfure.  Kt  no  valTe  vas  ueedi 
but  the  turning  of  the  cook  waa  adapted 
UK  exactly  &£  pu^Atbli}  to  the  sixintaueoas 
reKpinitory  actx  uf  the  auitnals,  the  con- 
ditions of  the  ex|M>rtinent  entirely  oorre- 
Bponded  to  the  therupeutic  method  em- 
ployed with  the  human  subject. 

The  first  part  of  the  cur*'e  A  is 
drawn  during  normal  re«rpirutioa,  and, 
owing  t^>  a  certain  stitFness  of  the  lever, 
in  order  not  to  make  Mt  exourgions  exc<eB- 
Hire  in  the  subseipient  eon^iderablo  Huc- 
luations  of  pressure,  the  feeble  regpira- 
tory  fluctuations  in  the  trachea  are  hardly 
expressed  in  the  respiratoiy  curve.  During 
the  tirst  inspiration  of  compressed  air  the 
respiratory  cur%'e  rises  considerably,  coi^ 
responding  to  the  increased  presHure  in 
the  trachea;  in  the  sueceeding  expiration 
into  the  ordinary  atmosphere  the  pref>- 
(urp  liinka  aguin,  hut  not  nearly  to  the 
prewovisly  maiutnined  level.  And  so  in 
the  second  initpiratioQ  a  higher  summit 

'  N.  Zunti, '  Oontiibuliviu  to  tho  laTCotiif&tioii 
of  Ltie  tiiltuunac  of  RcapinttioD  on  tbe  OirciLlntion,' 
hlui^r'*  Arekir.  voL  xrlL  18TS. 
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U  teached,  in  the  third  a  stitl  higher,  nnd  it  h  only  now  that 
the  !uuimit»  which  cotT«gpond  to  the  higheiit  tracheal  pressure 
oocurriug  during  itispiration  reraaia  at  the  eanie  level.  The 
ennre  iho-n,  in  agreemcot  with  our  theoretic  deductions  given 
ftbow,  that  the  increased  pressure  exercised  upon  th9  internal 
pulmonary  «ur£Bice  during  inspiration  also  acts  strongly  upon 
the  expiratory  phaxe,  although  expiration  occurred  freely  into 
the  atmosphere.  During  the  respiration  of  compressed  air 
the  e3i»inilory  depressions  of  the  curve  also  stand  considerably 
above  the  line  indicating  the  Lrache-al  pce«sure  in  noruiiU 
rcfljidntions. 

The  carve  of  blood  pressure  twhiives  differently.  At  the 
moment  c^  the  first  inspiration  of  compressMl  air  (he  curve  a' 
duwn  a  sliglit  rise  of  120  to  133  mm.  Kg.  in  the  Hubsetiuent 
expintiun  a  fall  ainouDtiog  to  108  mm.;  during  the  uext 
inspiration  it  runs  tdmuet  horizoiitully  iviid  hanlty  reachca 
110  mm.,  ninking  in  the  next  expiration  )i«  low  as  103  mm. 
The  extreme  points  are:  tnspiratioD  W'i  mm.>  expiration 
106  maiM  inspirstioQ  116  mm.,  Stv. 

The  result  of  thefie  figureii,  and  utill  more  of  the  inspection 
of  the  curves  from  which  thette  were  taken,  showti  that  both  for 
air  piVT^ure  in  the  lungs  and  for  bloiNl  prextmre  it  is  not  until 
the  third  respiration  that  the  conditions  corresponding  to 
oocnjiressed  air  become  more  stable  ;  indeed,  we  might  be  led 
tn  the  ikosumptiuu  that  not  even  then  had  the  state  of  equi- 
hltriiun  been  reached.  For  example,  the  experiment  fiom 
which  the  drawing  i,'  is  taken  showed  during  a  still  longer 
time  a  continuous  sinking  of  the  average  blood  pressure,  so 
that  even  40  seconds  after  the  beginning  of  the  respiration  of 
eomprcsMd  air  it  fluctunted  between  an  inspiratory  maximum 
of  98  mm.  and  on  expiratory  minimum  uf  70  mm.  From 
this  point  tbc  blfxxl  preasum  rose  aguin.  i^untx  is  decidedly 
of  opinion  that  thi«  later  change  of  i>resaurc  wu«  not  the  direct 
nedianical  result  of  the  inspiration  of  compressed  air.  but  that 
it  WW  due  to  the  influence  of  the  vasomotor  nervous  system, 
which  always  tends  to  lower  the  presaure  when  by  experi- 
raant  the  ventilation  of  the  blood  ii  carried  out  more  oom- 
ptetety  than  under  nonnal  conditiouii,  as  is  geiicnilly  the  case 
with  this  mode  of  rctipiration,  whereas  in  the  converse  cue  it 
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produces  a  rise  of  ])rct»ure,  both  eSiecte,  no  doubt,  depending 
eeeentiolly  on  tiic  Btictuuting  tone  (tonas)  of  the  arteries  iq 
the  intestinal  region.  If  during  inspiration  of  compresBwi  air 
the  ttverage  arterial  pr«Bsuro  should  reoUy  rise  in  iudividojil 
canes,  Zunlz  conBiders  that  this  can  be  avi'ountvd  for  by  the 
effect  of  the  oppression  which  frequently  nets  in  duriti(,f  the 
treatment,  which  loads  to  severe  dysputtic  irritation  of  the 
vasculnr  cent]-?,  and  thereby  to  elKvalion  of  blood  pressure. 

Id  order  to  nrrivi^  at  a  right  estimate  of  the  influence 
exercise(]  ui>on  the  heart  and  the  circulation  of  the  blood, 
and  specially  ni>«n  the  pulse,  by  inoreawed  positive  preware 
within  the  thnrax,  whether  produced  by  the  exjteriment  first 
performed  by  Valsalva  or  by  inspiration  of  comprettfled  air,  we 
here  present  fiome  fiicts  to  which  Ediwrfl  Weber  '  has  already 
called  attention. 

M'fber  has  discovered  that  even  a  moderate  effort  at 
expiration  with  cloeed  air  pa^^^iages  causes  the  heart  beat  and 
heart  sounds  to  disappear,  and  raakei>  the  puUe  ^rnall  and  lees 
frecpient,  and  he  attribiiteH  IhesiB  changeti  in  the  circulatory 
phenomena  to  the  compression  of  the  large  venous  trunks  and 
the  imjieded  flow  of  bbiod  tolhe  heart  w)iich  cvccur*  under  these 
conditions.  As  these  phenomena  tin  not  appear  in  all  persons 
and  with  every  modification  of  the  experiment,  it  would  seem 
as  if  individual  peculiarities,  and  PHpeciatly  the  manner  in 
which  the  experiment  is  performed,  were  accountuble  for  the 
mo«t  important  differenccfi  in  the  various  observations. 

As  regards  the  changes  in  the  arterial  pulse  which  here 
«peciftlly  interest  ns  and  its  t«rn]>Iete  extinction  during  the 
experiment,  they  are  no  doubt  dne  to  a  compression  of  the 
Buhclavian  artery  by  the  strongly  raised  up^jer  rib«,  When,  for 
instancL-,  in  Valsalva's  experiment,  in  order  to  create  »  strong 
]»ositivc  pressure  the  thorax  is  brought  into  a  deep  inspiratory 
jjosilion,  in  the  subsequent  forced  expiration  only  that  portion 
of  the  thoracic  cavity  enclosed  by  movable  walls  will  suflfer 
more  or  lees  conBiderable  reduction  of  Bixe,  while  the  tipper 
part  Ib  not  contraeied  in  the  samd  manner.     Bnt  in  conso- 

'  Eduard  W*ber,  'A  Prooem  fwInUirmpring  VoloiiUirily  tli«  CJn:Qlnti«n  of 
th»  Blood  and  tht  Function  of  the  Itw«.'  Arettit/ir  AiuttomU  mnJ  Ph^twtofie, 
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qnence  of  this  the  danger  of  compreBsioD  of  the  subclavian 
acterjr  has  become  imminent,  and  this  circuitiHtaiica  may  serve 
to  explain  a  nerieij  of  diflerencpR  which  occur  in  the  varioua 
observations  and  eRpepinlly  in  the  ^phygraographic  examinatioaa 
of  the  arterial  pulse  durin.^  Valsalra's  eitperiment,  as  well  as 
during  inspirations  of  compressed  air.    (Cf.  here  the  curre  in 

fiff.  51.) 

Waldenbnrg  nppended  to  his  invesligntioos  upon  the  influ- 
MMe  of  compressed  air  on  the  heart  and  the  circulation  sphyg- 
mogrsphic  ex|jerimenl8f  according  to  which  the  lateral  pre'^^ure 
in  the  arberies  was  increased  during  iuspinition  [  the  pulse  wave, 
at  first  large,  soon  beoimw  v^ry  small,  iind  evL-n  L-xluiordinarily 
ao,  yet  neverthelKM  remained  full,  and  the  teuaion  in  the 
atteries  was  increased.  Voldeuburg  endeuvottre  to  reconcile 
the  contradiction  that  cxigtjt  between  the  experiment*  on 
animnln  aiid  his  (>bM>n-atiuuK  and  deductions  by  the  statement 
that  the  former  had  no  reference  lu  the  ti^nsion  of  the  aiteriee,i 
but  Bolely  to  the  blood  pressure.  Wnldcaburg  thinkii  it  quite 
lioaible  tliat  the  increase  of  peripheral  resistance  and  the 
afanormal  fulness  of  the  aitenes  are  miflicient  in  themselTea  to  I 
niM  the  arterial  tension,  even  when  the  blood  pressure  is  not 
dented  or  is  even  somewhat  lowered.  Waldenburg  ie  of 
opinion  tiiat  in  observattonB  on  the  human  subject  arterial  ten* 
BAD  and  fiilnetis  are  far  more  imiKnl.int  than  blixxi  pri's^iire,  «« 
lb*  latter  may  decrease  although  the  ciinliac  force  is  strength- 
ened, if  the  peri|)faeral  vascular  area  becomes  widened  to  a 
greater  degree  than  the  action  of  the  heart  becomes  stronger. 
The  increased  cardiac  force  would  then  be  more  than  compen* 
■ated  by  the  dilatation  of  the  bloodveseeU. 

Wo  leom,  however,  how  iliffit'ult  iht!  exarninalion<i  of  aaeh 
conditions  are  hx>tn  the  Hphygiimgraiihic  labours  of  Riege!  and 
Fiank,  who,  in  their  careful  investigations  as  to  the  influence 
of  oocnprejised  air  on  the  heart  and  the  circulation,  could  arrive 
at  no  completely  satisfiictxiry  result.  They  distinguish  two 
different,  opposed  phaaesof  the  infiuence  of  altered  aix-pressnre, 
a  pdoiary  initial  and  a  secondary  terminal  iuHnence,  in  which, 
tlMmgh  they  look  n|K>Q  the  primary  action  as  by  nu  meaas  an- 
important,  they  lay  the  greater  weight  on  the  secondary  one. 
With  regard  to  the  subsequent  changes  in  the  pulse, the  results 
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of  the  Bphygmograpbic  inveetigatioui  of  Riege!  aud  Frank  are 
to  accordance  witli  tlie  results  of  the  kymogi-aphic  iuve^tigHiioua 
of  BuLTOcq,  Uroadoff,  Botsclictjichkaroff  mid  Zuniz,  while  they 
Htand  in  op[io«itiuu  tu  the  r«Hutt«  of  Wuldeuhui^'a  ^e«eu^cfacl^ 
and  only  liic  primury  action  partially  coufirme  Wa]dcnburgV 
U8uin|)tioDs. 

During  the  inspiration  of  compressed  air  of  J5  atmosphere 
eotoete  of  pressure  they  obtained  in  different  persons  tli«*  vari- 
atiooi  of  pulw*  expressed  in  the  following  tracings,  vhich  they 
alao  confirractl  by  a  series  of  coatroUiiig  cxjuiriineuta  ou  one  of 
tbemeelves  {f^g.  46). 

The  first  fivu  puhtations  repnascnt  tbv  normal  pulse ;  afler 
the  coromenoemont  of  inspiration  the  plnC«  wss  again  set  in 
DKitiun  ;  the  two  uext  «uc(!e>L'ding  piilHatjoue  are  difitinguished 
by  very  rapid  descent  uf  the  down  citroke,  vhich  reaches  the 
biM  of  the  cun'e,  and  by  a  very  marked  tltvrotic  vave  with 
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faintly  indicated  secondary  wave  of  elaatieity.  The  frequency  i« 
very  slightly  increased  ;  from  the  third  pulsation  onwards  it 
diminishes  coiiBiderahly  ;  the  height  uf  the  pulse  wave,  on  the 
other  liand,  inrreascs  considerably ;  the  dicrotic  wave  reffiains 
very  evidently  maintained  and  becimios  soincwhot  higher;  nt 
the  eame  time  the  lower  part  of  the  line  of  descent  IcQgtheoa 
very  decidedly,  while  the  secondary  wave  of  elasticity,  only 
faintly  indicated  in  tlie  normal  j)art,  stands  out  very  sharply. 

According  to  Riegel  and  f'nink  (he  first  pulsations,  oeeurring 
at  the  cominencvment  of  in!i]>iration,  indubitably  [joint  to  a 
lowering  of  the  rascnlar  tension  ;  on  the  other  band,  in  the 
second  section  the  strongly  marked  dicrotism  contrasts  renmrk- 
ably  with  the  greater  prominence  of  the  eecondary  clastic  wave, 
and  the  investigators  despair  of  a  more  exact  analysis  of  these 
variations. 

In   accordance  n-ith   these    epbygmogrniihic   invpstigatious 


Sommerbrodt  alxu  Touud  during  inKpiraLiou  of  compresccd  air, 
by  using  a  si)hjgmogniph  of  his  own  invention,  relatively  great 
(HcroCic  elevation  in  all  parts  of  the  carves  (Iraim  by  him, 
together  vritb  what,  in  loost  of  the  eepamle  curves,  he  aIbo 
ot«erved,  strongly  marked  secontUry  oscillation?  and  fluctuations 
due  to  flasticity,  also  strong  primary  elevatiooB  when  inspira- 
tion was  complete. 

The  ciuren  taken  by  Sommerbrodt '  (in  fig.  47)  gire  a  toler- 
ably exa<-t  representation  ofthe  processes,  as  tbey  are  develojied 
ID  the  humai]  I>f  ing  during  tKe  inspiration  of  compressed  uir. 

The  firet  up-struke  representa  a  specially  good  nonniil  puUe 
Then  comes  the  inspiratioa  of  compresoed  uir  of  an 
B  of  xV  atmosphere  preuure,  cmricd  out  not  slowly  and 
la^rively,  bot  actively  by  the  jierson  under  exjieriment. 
Exactly  corresftonding  to  the  theoretic  pri.>sup]>«KitiotiH  there  is 
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irutrhed  on  the  three  next  poise  waves,  fir?t,  the  influence  ofthe 
ordinary  powerful  ini^iration  with  which  rarefaction  of  nir  in 
the  longs  ia  oombtued,  i.e.  tlie  blood  pressure  lunks  ;  the  dicrotic 
waves  become  deejter  and  the  wave«  «>f  elasticity  le«s  fVetiuent. 
Aa  already  mentiuned,  the  mercury  at  the  bcginaiog  of  inapi- 
ration  6rst  sinks  rapidly  and  deeply  iu  a  manometer  which  is 
iaaerteil  between  the  mouthjiicce  and  the  pneumatic  apparatus, 
and  iu  which  the  level  of  the  mercury  coTrcq^onda  to  the  air 
ireisare  in  the  ap{i«ratU!>,  even  t«>  the  ordinary  atmosphetic 
pressure^  and  then  liBen  and  assumtw  at  the  end  of  the  inspi- 
nUion  a  level  correxiionding  to  the  comjirefuiian  of  air  employed. 
The  aiaking  of  the  blood  pressure  in  fig.  4'  exactly  answers  to 
the  ctadium  of  the  sinking  of  the  lunuometer  by  the  rarefaction  ' 
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of  air  in  the  bronchi  at  tiie  bvgiatiiug  of  a  forced  iospiratiOD* 
After  (he  fourth  puUo  wavt-,  thcrufore  aft*r  the  fall  of  the- 
blood  pres8Qre,it  be^s  to  rise  considorably  iiniJler  the  influence 
of  the  compressed  air  which  has  meantime  streamed  io,  and 
now  hng  comR  into  action,  with  siumttaDeous  diminution  of  the 
usgative  pre«Nun>  of  thu  lung  u^kiu  ibe  hfart  and  the  intra- 
thoracic vessels.  The  pressure  on  the  arteries  amounted  in  this 
CHK  to  290  grammee. 

\>'lit;a  ill  contrast  to  this  ^nergfitic  inepinitioD,  iuspiration  is 
slov  und  cautious,  then  the  atadiam  of  einkiog  blood  preeetire 
may  be  almost  completely  eliminatod,  and  »pbygiiiogmphieal!j 
the  pulse  waves  nltered  by  the  riseiif  blood  prKHSurt'  imiiitHl lately 
succeed  to  the  average  nonoal  ones.  That  tn  this  cnae  the 
,  aotioD  of  the  heart  is  not  lowered  but  raised  is  clearly  seen  by 
the  considt'rablf  height  of  the  linefl  of  lucent  (fig.  48).     The 
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comjiremnn  prensure  of  the  air  in  thia  catte  lunouuted  to  an 
excess  of  ^  atmosphere,  the  pressure  on  the  arteries  to  330 
gnunmeti. 

At  the  same  time  Sommerbrodt  remarked  an  elevation  of 
the  curve  during  inspiration  and  a  depression  of  it  during  ex- 
piration, in  opposition  to  the  normal  conditions,  in  which 
curx'e  falls  in  innpiration. 

These  last  conditions  are  very  well  shown  in  the  two  follow- 
ing curves  (figs.  49  and  50),  of  which  the  upper  one  was  tn»ced 
under  the  influence  of  the  inspiration  of  comprttssed  air  and  the 
other  in  uormnl  breathing— not,  however,  in  the  same  person. 
Both  contain  two  complete  phases  of  inepiration  and  expiration, 
which,  however,  «how  in  a  highly  charflcteristic  manner  two 
movements  running  in  opposition  to  one  another. 

Sonuuerbrodt  has  also  shown  in  this  as  iu  a  series  of  other 
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currea  that  io   prolonged  iDhalations    the  frequency  of 

heart's  contraption,  at  first  uliglitly  diminiiihod,  increases  very 

BuUerialty,  Rtid   be  therefore  b4>Iieve8  that  during   inlialBtioD 

tbare  v>  »d  «agorgenient  of  hlood  in  the  Kysteiiiio  vi>ju8  by 

which  decarbotiisiition  is  diminished.     From  this  jioiut  of  view 

he  *lso  sees  in  the  pulse  curves  the  tigua  of  iucrcatscii  vu«:ulur 

Unnon  in  ooiuetiuence  of  the  increaMrd  resistance  which  the 

utcriul  blood  wave  encounters.     As  rcgiuxla  the  height  of  the 

dicrotic  wave,  which,  according  to  Hiogi-l  and  Frank,  appear^! 

opposed   to  the  oocurrene>e  of  the  wavea  of  elasticity,  Sommer- 

brodt,  after  thoroughly  weighing  the  mechanical  iniluences  here 

at  work,  narrovring  of  the  hloixl  c:m»l<i  and  energetic  oontrae- 


Uon  of  the  ventjricle  from  dL>crcaM  of  the  ncgatiTd  preamm 
the  longs  on  the  heart,  trieii  to  prove  that  iu  th«  fllmaltaneoOB 
prcwnce  of  signs  of  strong  vaficulur  tenrion  and  dkrotism  in 
the  cns^s  before  as  no  contradiction  U  to  be  9een,  but  only 
logically  concurdant  phenomena. 

Woldenbuig  has  called  attention  to  the  hxX  tliat  there  in  a 
oniaia  degree  of  oumi>rcttHton  of  air  which  in  tti  final  eflect  !■ 
Mpahle  of  producing  a  very  great  ditniniiliou  of  prcsfture  iu  the 
trlertftl  system.  Riegel  and  Frank  further  found  that  a  very 
nMrtced  diminution  of  pressure  in  the  arterial  system  may  also 
ba  exoeptionally  obHerved  in  ca^eit  in  which,  owing  to  a  pre- 
diipoaiticin  in  the  \fiMiuLar  Hyittem  which  onald  Dot  be  nntioi- 
pated,  only  a  alight  comprexnon  of  air  has  been  empli 
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Tig.  51  reprBHcnui  the  piilne  curveii  of  a  conva1rM?ent  1 7 
jearji  old,  who,  by  reaxon  of  a  %'erv  great  power  of  erpand- 
ing  the  thorai  in  reBpinition,  was  abl«  to  carry  out  verj  pro 
longed  and  uaufually  deep  iQepirations.  The  curves  a~i> 
represent  the  normal  pulse;  the  ctirves  after  h  represent,  the 
pulBe  ehiuigeH  under  the  inHuetice  of  an  pxeesH  presmre  of  j^ 
atmosphere,  and  here  it  watt  not  till  a  ithort  time  after  the 
beginning  of  ingpiratjon  that  th«  lev^r  vati  .set  in  motitm.     In 


tiu9  port  of  the  curve  the  increase  and  then  the  complete 
^  snppresfdon  of  the  pnliie  itt  ejchibited  in  »  very  sit.rilcing  manner 
by  tliL'  gniduitl  depret^sion  of  the  whole  curve,  as  well  as  b^  the 
rapid  anil  continuoUH  (Uiuinutiun  of  the  jnilxe  stroke  up  to  its 
entire  diNapj>earanoe,  so  that  at  tht?  close  only  an  oblique  line 
mnniiifr  downward))  ih  drawn.     About  nt  c  the  inspiration  ceased 
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and  expimtion  into  the  ordimiry  itnioflphere  began.     We  have 
already  above  given  the  exptaitation  of  this  phenomenon. 

"We  have  already,  in  treating  of  the  iiifluenceof  air  pressure 
on  the  respiratioti,  called  attention  to  one  of  it^  more  permanent 
efiiecte,  and  at  the  same  time  to  the  circumstances  resulting 
firom  it,  \'a.  increaiie  in  amount  and  deniiiity  of  the  oomple- 
metita!  air  in  the  longs.  A  aimilar  after  effect  must,  alsio  there- 
fore be  excroined  upon  the  eirculatorv  apparatus,  because  in  the 


iiicTCii^e  of  incisure  extendi!  to  expiration,  ao 
Decoiidly,  ikfler  tbe  close  of  iu«pinition  of  cutnju-etuied  air  it  is 
some  time  before  the  reUition«  of  density  betweto  the  outer  and 
th«  pulmonary  sir  beoom«  rL'-^^ittablUla'd.     Tbe  (irst  Iciad  of 
alter  effect  has  been  demonstrated  by  Sominerbrotit  in  a.  p«rie«| 
of  Uaciogs  (No.  62),  viz.  that  tbe  iuflaence  exert«>cl  u|K)n  heart, 
and  TewelH  iu  inspiratiuii  'n  to  a  great  extent  pmlonged  intothe  i 
es|iirutiau,  ami  thuK  n  continuous  action  is  produced. 

Tbo  ise«onil  kind  (>f  after  effect  can  be  also  graphically 
repretiented,  viz,  the  duration  of  the  influence  up  to  the  time  , 
when  the  re^iration  iuui  returned  to  the  normal.  Id  tig.  J)3.^| 
Sommerhrodt  gives  the  puUe  curve*  of  a  yoUDg  man,  draini  ^^ 
two  niinnte»  after  eight  im^piratton?  of  comfirestad  air  (y^  aljuo-  i 
apbere);  presMirp  290  gmvames.  Id  this  curve  an  t!X£«e8(vaf[ 
if  wn\>    i^   still   found   onlv   hi   oni"   place,  all   the  ollicrs    *' 
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being  lower  than  the  normal,  and  tbe  oscillatory  and  elastic 
WBTes  are  dimimshed  in  compnriaan  with  the  other  curves  of  ^d 
(he  iabalatioQ ;  tbe  hrequency  is  still  slightly  inoreaAed,  but  tlie  ^M 
percusvioD  strokes  are  very  high,  and  the  tidal  iraves  short  and 
eorrgetJc.     The  last  |>oint  im  pnrticuliirly  well  ilhistnitHl  by  tbe  ^ 
iact  (hiU  fig.  .^3,  in  npite  of  a  {>re^urp  of  '21)0  gramme«,  ijihows  a  V 
carved  line  rising  as  high  as  another  tracing  from  the  same 
yuang  tiian  with  a  pressure  of  only  260  graninies>.  ^^ 

I-istly,  we  have  to  notice  the  latestexperimentnof  Schreiber,'  ^M 
ta  who«  tracings  (fig.  54)  during  luug-contiuucd  iuitpirntioas 
nader  -^  atuio«pbcre  prcMure  three  stages  may  be  dis- 
tiagoisbed:  vix,  at  the  beginning  of  iuRpmition  of  eompresved 
air  (indicniod  by  an  arrow)  nu  increase  of  the  average  prewure^ 
next  a  decrease  lo  below  the  mtrnuil,  uud  Inctty  an  adjuKtment 
uf  the  preasure,  which,  however,  faiU  to  reach  the  former  normal 

>  Sehrvlbn.  -On  tiie  tiUluenee  oFBMplnUonoii  TUnodl'nMnira.'kO^wtPcA,] 
/  H^iiWMwf.  nuM.  s.  1.  X I  xU.  X,  ».     I^fpd^.  ISTS  mm)  1SM>. 
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average  height,  Th^  ctianj^s  in  the  lines  of  ascent  which  she 
that  the  piiUe  tirst  riiifs  higher,  then  fulln  belnw  the  normal,  nnt) 
flnally  riaex  to  the  average  height,  are  not  ijuite  pHmKel  with 
these  three  stages.  At  the  same  time  the  tension  of  tlje  arterj- 
is  very  much  increased  in  the  firf^t  stage,  diminishes  gradually 
in  the  second  and  third,  but  appearnat  the  close,  as  Kiegel  and 
FnuUt'i^  tracings  also  show,  to  increase  again  b^^  tttrouger  pre- 
dominuice  of  the  vave?  of  elasticity.  The  frequency  shovs  a 
slight,  retimhitioti  prolonged  into  the  second  stage,  nnd  afterward* 
n  iilight  gmdtinl  fieceleration  up  to  the  end  of  the  third  stage. 

The  8phygniogra{ihic  tracings  of  Schreiber,  of  Riegel  and 
Frank,  tind  partly  also  those  of  Sommerbrodt,  do  not  divei^ 
very  niUL-h  iu  essential  points  from  tlie  previous  kyniograpldc 
invcstigntioiis,  but  they  differ  considenibly  from  W'aldenburg'a 
rtbsfrva'ioiis.     The   pulse,  a?    wo   have   already    said,  at   the 


cmunen cement  of  innpiratinn  be<H>niits  strong  niift  full ;  sub^ 
0eqil«ntly,on  the  other  hand,  it  gradual  I jgetd  siualler,  owing  to 
the  reduction  of  the  quantity  of  blood  in  the  lungu  ;  the  t<>n8ion 
of  the  arteries  iei  dimini.ihed  and  dut^s  not  rise  again  till  at  the 
close  of  the  inspiration,  in  conse(|uene«  of  dyKpnteio  excite- 
ment of  the  vasomotor  nerves  without  actual  rise  of  presaure  in 
the  arteries.  The  varying  influence  of  the  inspiration  of  couw 
pressed  air  on  the  decarbonisation  of  the  binod  is  answerable 
for  the  rariatiou  in  the  frequency  of  the  pulse,  which  at  the 
beginning  of  inspimtion  is  dimluiAhed,  and  then  as  thechannelt 
of  the  pulmonary  lilood-stream  contract,  if  the  experiment  lastg 
long  enough,  rises  agtiin. 

Tlie  ditferentree  whieh  tliese  and  the  following  etatement* 
show  Atill  to  exirt  between  individual  experiments  and  thec- 
retical  considerations,  will  doubtless  soon  be  removed  by  further 
careful  investigations. 


ACTION  OX   TJi£  CIRCULATION. 
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Connected  with  the  kymographic  and  ephygiQognijthie 
examinulkms  of  the  questions  we  lire  oODsideriDg  are  the  later 
ex]>*riincnt»  which  WaldenhTirg  lias  carried  out  by  meaiuof  the 
AQgionietvr  {Puleuhr)  which  he  has  ouQdtrui'ttHl,  and  vhiob  ore 
ooandered  to  confirm  his  fonner  researchL'S  and  dcductioDB. 

At  XXvi  vory  firat  ingpirntion  of  air  t-omprewcd  to  an  excess 
of  ^  attDiMpbi^ri?  prt.'£:dur«  th(^  arterial  ti?u>;ioD  rotie  20  gramnien 
in  the  pemou  under  experiiaent  (Student  M.),aud  continued  to 
inrn««e  till  after  tnapinitiuu  of  a  c/Uuderful  Cabotit  40,000 
cubic  cpntiiiiKtrcs)  of  comprised  air  the  increani!  rcacht-d  45 
gramnittf  =  an  increase  of  pre«ciure  of  82*8  milUmetr^H  mercury. 

lo  the  namp  case  the  dliunctrr  of  the  art^rieB,  during  the 
ios])iralion  of  a  cylinderful  of  air  compressed  to  an  exce«§  of  ^ 
atnto«()here,  incniased  b^r  U*38  miUimetre.     Tbia  is  njtial  lo  ft^H 


i  acreage  of  fulness  of 
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capacity.  ■ 

Finally^  as  regards  tlie  influence  of  the  inspimtiuu  of  oom- 
pcened  air  on  the  size  of  the  piil-ie,  Waldruburg  renuirked 
general])-  that  at  the  beginntDg  of  each  inepiraUoD  tber«  was 
■  single  pulsation  of  greater  height,  i.e.  0-05  instead  of  0*04 
miUiinL'tr):-,  thi-n  ft  lowering  of  thi-  following  pulsatiooa  (0'03 
milUmetre). 

Watileuburg,  who  han  unfortuniituly  died  Minee,  had  not  vet 
arrired  at  any  definite  ooncluiiinQ  as  to  the  result  of  hia  cxperi- 
mentf  on  the  changes  of  blood  prm^ure  during  the  nae  of  ocmw 
pnased  luid  nuefied  air,  and  vas  reserviug  this  question  for 
ftrtber  investigation. 

Obitervutioai  on  ptilse  frequency  bavo  not  led  t<o  any 
Iiannoniou^  result.  The  results  which  Waldenbiirg  obtAJncd 
in  inrestigatiog  the  influence  of  ('omi^>ressed  air  on  pulse 
frequency  wei«  not  bo  constant  and  marked  u  the  other 
tdwnges  in  the  Yiiycular  evKieiii.  He  found  for  the  most  part 
daring  the  innpiration  of  compresHed  air,  e-ipedalty  with  healthy 
persona  and  with  a  high  degree  of  air  compressjon,  the  pulse 
fr«()nency  somewhat  relarde<l  ;  in  other  caaea  he  foiled  to 
observe  any  reduction  of  pulse  fw|ueucy,  or  it  even  apjiearcd 
to  be  jncretjied  by  perhnp*  a  few  beat«.  Schmixk-r.  in  oppo- 
slioo  to  Waldenburg,  wa*  no!  able  to  observe  any  changes  of 
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\m\vG  fr»queui'y  during  inspiration   of  ooinpreitfiwl  air,  whil* 
DuLTtieq,  RiL'gol  au<l  Frank, 


otherm  have  obsHTved  chieflT  a 


kble  behi! 


the 
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vnname  DenaviDiir  of  iiic  puiHc  inc  dpcrfnse  in  tlie  rapir 
of  tlif  firculatiou,  wliicli  is  rL-guIat«l  vrhoDy  hy  tin*  Qvcd  forthe 
supply  of  oxygen  iiud  for  tlie  excretion  of  carbonic  acid  in  tbe 
nervone  system,  ie  accounted  for  by  the  complete  nxy genitottioa 
and  decarbonisation  of  the  blood  during  inflpiratiou  of  t-ooi- 
preased  air,  aud  when  an  accelemtion  of  the  oiroalatJon  takt» 
place  we  must  ref^rr  iL  to  the  abtive-mentioned  interference 
with  the  pulmonary  circulation. 

All  the  phrnomenn  of  the  pulse  am!  in  Ibe  rains  just 
dMecibedi  which  may  be  recognised  by  inspection,  i>nli>iitt«a, 
axul  AQBCultatinn,  m  well  as  (according  to  •SnQiiicrbrodt)  bjr 
tbe  graphic  representation  of  the  puUe  curveii,  ezt«nd  to  th« 
expiratory  phaiie,  and  therefori"  are  maintnined  during  tbe 
jntervalB  of  the  iniapinition  of  eoiupress^l  air.  Ortatnly 
Waldenhurg  ohGer\'ed  i>n  very  close  examination  diflTerenees  in 
the  intenHity  of  tht*  several  phenomena  during  tn9i>iration  aud 
eipiratiou,  but  never  phennmenn  ro  different  as  to  indicate 
opitosing  influences,  The  pobe  remained  tense  and  full,  aotne- 
times  largc-r  rlurttig  cxpirutioii  llian  towanis  tht;  end  of  inspin- 
tion,  and  the  height  of  the  puUe  wave  was  Homctimcs  unchangrd, 
at  others  eomcwhut  diminished.  The  veins  vere  equally 
mroElen  in  in^pimtion  and  expiration,  (he  cardiac  soundit  in  the 
aanic  way  inteuKitied.  Vaklenburg  Ihui;  explains  theor(*ticalljr 
the  dutBtion  of  the  influence  diuiug  expiration  ;  the  incroued 
quantity  of  uir  conveyed  to  the  lung»  by  inspiration  of  com- 
pressed  air  has  to  flow  out  through  exit  tnbes  not  in  any  waj 
enlarged.  Tbia,  he  eays,  mmt  DeceNsarilj  have  tbe  same 
effeut  as  if  exi>iistion  had  been  made  into  compressed  air  after 
ordinary  inspiration  (cf.  infra).  At  any  rate  anyone  may  |in>- 
duce  the  »ime  effect  by  ex[>inng  qatckly  and  deeply,  or  00 
the  other  hand  weaken  it  by  slow  expimlion.  Knaulbe 
accoimts  for  this  duration  in  this  manner :  the  expirmtoiy 
pressnre,  which  in  itself  under  normal  respiration  is  rather 
sitivc  than  QfgatiTe,  with  its  action  ratting  thr  blood  presmire 
^he  aortic  system  projiortionally  to  that  eflfcclcd  by  inipira- 
f  cotn)iiea8cd  air,  muet  ahto  rise  to  an  almost  jiositire 
d  inspiratory  pressure.     We  otirat'lves  have  tvpeatedly 
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occanon  tx>  exprctis  nur  rtev  ol  theae  phenoineDa. 
enetlj  what  we  have  a  right  t«  expect  aooordiDie:  to  physico- 

Iinechaaicnl  rotations  of  t)i(>  rtispinitory  {voce-iseii  which  nre  herfr 
okereti.  C(.  here  also  tig.  A5,  k. 
As  to  the  length  of  time  during  whi<:h  the  after  effect  of 
the  methodira!  inspiration  of  compressed  air  may  be  obiM*r\ed, 
acDording  to  Waldeuburg  it  lastf)  from  half  an  hour  to  an  bouTr 
lad  it  is  probable  that  with  Ireqaent  use  the  eSecL  would  be 
more  and  more  iiermanent.  Waldenburj;  frequently  observed, 
I'spfcully  in  sufferers  from  h«irt  complaints,  n  permanent 
iocteue  in  the  teosion  and  Fulness  of  the  pulse,  m  that  the 
-ififr  etTeet,  of  the  previoun  nitting  was  not  yet  ended  when  the 
following  one  began.  If  the  treatment  was  carried  on  long 
ettoogh,  these  symptoms  could  be  observed  for  weelu  and 
numthn.  In  the  ca^teji  which  I  have  observed  the  after  effect 
Was  generally  only  brief  and  traniiieul ;  I  haw  never  observed 
an  after  effect  prolonged  t«  the  next  ntting. 

(Waldeiiburg  considers  it  po^iblc,  without  advsacing  anv 
ftrici  proof  of  it,  that  by  thia  loDg-cont inued  inspiration  of 
oompresiied  nir  not  only  is  the  diHordexed  circulation  t«io- 
{(orarily  regulated,  hut  the  cnrdhic  muitcle  bIko  i)t  pennaneutlv 
itrengthened ;  as  eveiy  other  muscle  incrmses  in  strength 
■ad  volume  by  daily  methodical  exercise,  the  same  may  be 
expected  of  the  cardiao  muwlc.  The  influence  also  of  tlu- 
increased  iutra-puttimonary  pressure,  excitiog  the  heart  mecbimi- 
eaUy  to  stronger  conlTactions,  and  therefore  to  greater  activity, 
and  thus  inducing  a  ntgular  and  methodical  daily  uniform 
gymnastic  exercise  of  the  caidine  muscle,  must  strengthen  'At 
structure  and  action.  Whether  the  cardiac  muscle  can  tncmae 
in  Tolume*  so  as  t«)  become  gradually  more  or  less  hyi>ertro]>hic, 
renwins  nndtwideil.  At  any  rate  the  tendency  of  the  cardiiic 
Diude  to  a  comiieasAtor^'  bypertrapby,  especially  whore  a 
natoml  propensity  in  that  direction  is  recognisable,  would  lie 
thni  encouraged,  juKt  as  already  existing  compenimtious  might 
be  regulated  by  the  |>Qeumatic  method.  Waldenburg  advances 
io  support  of  hid  hypothesis  (I)  the  pcrmaueDt  increaae  of 
patse  teositm  which  he  profcKtes  to  have  repeatedly  observed  ; 
md,  (2)  aA  connected  with  it,  bia  remarkalile  and  permanent 
lhf-n|reutio  strnteBset.    In  some  cases  he  was  even  able  to 
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OMerUun  by  percussion  an  extenrion  of  the  cardiac  dulncM, 
TheM  apjteamnops,  however,  always  prfsnpj^w^od  a  lasting 
increase  of  cnnlinc  power,  which  mo^  probably  vrautd  affect  tbe 
muscular  lieaiie  of  both  sides  of  the  h«ul.  and  tbe  ventricles 
and  Huriolea  equally. 

The  theoretic  conclusions  of  Waldeobor^g  have  nut,  how- 
ever, been  uccepted  by  other  obMunrers.  Schnitzler,  who  has 
not  hitherto  observml  any  siwcial  adrantage  resulting  firom 
mechaoieal  trcntmcnt  in  h<>Rrt.  complaint^  in  which  I  qait« 
agree  with  him,  nevertheless  recommends  it  in  cases  which 
appear  suitable,  as  this  method  not  imly  resUs  on  a  Kcientific 
ba^is,  but  aliin  rre(|tiently  procures  a  real,  thotigb  not  always  a 
permanent,  alh-viuttun.  Altbougb  he  himtielf  ha5  not  in  his 
CBsea  witnessetl  thnt  rondtant  inHnence  over  circulatory  distur1> 
ance,  yet  he  oRen  succeeded,  hy  admininttring  condensed  or 
rareBed  air  in  various  heart  complaints,  in  relieving  coasider- 
ahly  certain  distressing  Bym^rtoms,  especially  agonising  dyspncea 
(cf.  aUo  Hanisch  on  the  indications  in  the  tberajteutie 
section). 

2.  Expiration  into  Ccnnpreesed  Air,  ^| 

When  in  expiration  the  expired  air  mecta  denser  air  uniier 
a  high  pressure,  i(  receives  a  jjartial  check,  expiration  is  im- 
peded, and  intra-thoraejc  expiratory  pressure  is  increased  to  an 
amount  which  must  influence  the  heart  and  the  vesseU  in  the 
game  way  an  the  increase  of  pressure  in  the  lungs  hy  inspiration 
of  compres-wtl  air.  Tbe  degrees  of  prestinre  of  the  air  employed 
do  Qot,  however,  eif^rt  the  same  influence  in  the  two  methods, 
hut  slighter  condenwit ions  of  the  iiir  into  which  expiration  takes 
place  produce  the  Bamo  effccta  on  the  heart  and  Uie  circulation 
afi  a  greater  compresuion  when  tbe  air  is  inapircd. 

The  mechanical  influence  exercised  on  the  heart  and  the 
veBsels  by  Valsalva  "a  exjteriTrent,  in  which,  as  is  well  known, 
after  a  deep  inRpiration  a  forced  expiration  is  made  with 
mouth  and  no*e  dosed,  corresponds  essentially  with  those  accom- 
panying expiraiion  into  compressed  air.  Therefore  the  changes 
ohser\'able  in  the  heart  and  vcpsels  during  expiration  into  com- 
prcBsed  air  will  necessarily  resemble  those  that  attend  Valsalva's 
experiment ;  while,  on  the  other  hand,  they  will  be  found  to 
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differ  onlj  in  degree  from  the  phenomena  which  we  have  ob- 
ten-ed  to  accomjionj  the  inspiratioa  of  comijressed  air. 

The  prcesure  in  th»  iiortic  ityKti-m  in  ut  liret  increased,  the 
utciiol  walU  are  distended,  and  the  outflow  of  blood  from  the 
reins  into  thf  right  auricle  is  checked,  so  that  under  the  ia- 
cfeued  intra-thoiscic  presfure  a  large  quantity  o{  blood  is 
driven  into  the  aortic  Kystem  in  the  first  svstole.  During  the 
■ubvequeot  contmctiouH  less  and  less  Mood  iii  conveyed  to  the 
htnri,  and  the  arteries  themselves  ore  nn  longer  capable  of 
iliscluirging  the  excess  they  have  already  received,  into  the 
capillaries  and  veins.  Thiu  the  result  of  tbi»  mechanical  is- 
flaencti  is  here  aUo  an  uQequat  distribution  of  blood  io  the 
iffgantiim,  there  is  less  blood  in  the  leiwer  circulation  and  the 
iDtra-thoraoic  organa,  while  the  gystemio  circulatioa  and 
especially  the  veins  are  over-full. 

A*  the  intra-thonicic  changes  of  pressure  resulting  ftom 
impeded  respiration  find  their  simplest  expression  in  Valsalva's 
ei|icriu)eut,  bo  tiie  pfamotuttua  vbicb  ure  to  be  ob«>erred  iu  Ute 
vascular  system  during  its  iK;rfurmauce  will  he  most  inotnictivc 
in  elucidating  the  other  complicated  processes. 

We  have  bvfore  U6  dphy}*tnogn:phic  exautiiiations  of  the 
arterial  pultie  in  connection  iherifwith  by  Wald^^uburg,  and  sub- 
sequently by  Riegel  and  Frank,  Sommerbn>dt,  Knoll  and 
Schreiber.  The  ti-acings  whi<-h  were  obtained  by  Iticgel  and 
Frank  with  Marey'a  (spring-iiction)  and  by  Sommcrbmdt  with 
kia  own  apparatus,  constructed  on  another  principle  (preasure% 
M  Tell  as  those  of  the  other  authors,  do  not  differ  from  one 
another  in  any  essential  points. 

The  tnKings  (fig.  56  of  Riegel)  ohow  in  the  first  place  two 
different  forms  of  curve,  the  first  of  which  unmietakabljr  re- 
jrrvsents  increased  vascular  tension.  The  eur%'e  rises  strongly 
above  the  level  of  the  base  line ;  the  dicrotic  waves,  before 
relatively  dee]*,  become  flatter;  the  boundary  betweeu  the  first 
high-lying  pulM  waves  becomes  sharper,  the  oscillations  and 
elastic  fluctuations  more  numerous  the  pu]»e  ft-e<iucncy  di- 
Biinish«d.  ARer  a  few  jiuIm  beats,  hovevr>r,th«  type  changes  ; 
the  dicrotic  waves  increase  considenibly  in  size,  and  in  Kiegel's 
cnrrea  reach  about  a  third  of  the  actual  pulse  wave.  The  imUnb 
beeotDC*   exquisitely   dicrotic    and    liyperdicrutic ;  the   elastic 
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elevations,  on  the  other  hand,  become  considerably  less  evident, 
or  <liwip[>ear  altogethur,  Kieget  and  Frank  conclude  from  these 
wtcondary  changes  of  the  pulse,  which  they  consider  the  most 
important  results  of  VoUalva's  experiment,  that  there  is  a  oon- 
sidenble  lowering  of  the  artfrial  tension,  in  which  they  are 
opposed  to  SomuK-'rbrodt  (fig.  ^J),  who,  as  already  ))tuted, 
refuses  to  see  in  the  phenomenon  of  dicrotism  in  these  cases 
any  eontradictiou  uf  the  signs  uf  increased  vaiicular  tension. 

Knoll,  whu  t<x(k  the  pulse-trftcing  and  the  teepiratory  trac- 
ing together  during  tiic  whole  <iuration  of  the  conipreeeion  of 
air  in  th'-  thi>nix,  as  well  nw  be- fore  ami  nfi'V  it,  obtained  in  con- 
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Fig.  .v., 

tradistinctiOTi  to  the  above  experimenUi  the  following  resiilta 
(tig.  57  A,  n):— 

Immediately  after  the  beginning  of  a  powerful  expiratory 
movement,  while  the  thorax  is  kept  in  the  inspiratory  position 
and  the  mouth  and  nose  closedj  a  coii:'idt-nible  rise  of  the 
arterial  curve  ttx>k  place  (at  it),  and  the  several  putsatiouit, 
generally  nomcwhat  lose  Sequent  ami  smaller,  showeil  the  signs 
of  very  much  increased  arterial  tension,  Aiter  this  the  series 
of  curvee  sank  (at  6),  while  the  neveral  puli«ations  became  con- 
siderably tanaller*  the  pulBBtions  were  ncoelerat^sd,  and  the 
depressed  position  and  the  great  widening  of  the  dierotic  wave 
now  pointed  to  a  considerable  diminution  of  arterial  tension. 
After  that  the  gradual  rise  of  the  series  of  curves  again  set  in^ 
while  the  pulKattons,  still  remaining  itmaU,  were  accelerated 
lastingly,  and  for  the  most  part  considenibly  (12  to  16  beats  in 
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the  mintitp)»  and  again  the  sereral  curves  showed  the  signs  of 
tnoreased  arterial  tension,  which  wait  maintained  till  the  clow 
of  the  eriterimpnt.  As  snonan  the  mouth  ami  nose  «-('n*o(>en«l. 
the  curves  (d)  fell  considerahly  tluring  2  to  3  jmlse  beats,  while 
at  the  same  time  a  dimioution  of  the  arterial  tension  was  ob- 
servable, but  hniiiediately  rose  again  (/)  during  the  fir«t  fnv 
reKptralinn,  accomitanied  with  all  the  f^ignn  of  increased  arterial 
tension.  The  pulse  in  this  case  had  generally  become  larg«r 
and  lo«*  frequent  than  before  the  beginning  of  the  experiment. 

Knoll  trie^  to  iicoouut  for  the  changes  which  nre  ohserxnUe 
during  liU  expu'viincnt.  by  the  conditions  introduced  by  (his 
modification  of  the  r(*«|)imtory  movement. 

The  diminution  of  the  pulse  curves  is  the  result  of  the 
decreased  flow  of  blood  to  the  heart,  and  the  initial  rise  ur, 
nrterial  ]irc!>t)ure  to  the  pressiog  of  blood  out  of  the  th<vu. 
So  iKK>ii,  hi^wever,  tut  thi»  hi^t  force  i^  exliaotted,  the  rfductioQ 
of  the  siii>]ily  of  hlood  to  the  arterial  >«ystcm  caused  by  decreuMl 
filling  of  the  left  ventricle  inUBt  firing  on  a  dimintitioii  erf  the 
arterial  teuKion,  which  is  more  or  less  compeu6iite<I  lairr  tm  li}' 
the  dyiipnceio  exxritement  of  the  vasomotors,  and  {mrtly  alim  do 
doubt  by  the  Hccelcnitinn  of  the  tit-art  beat.  Now  nt  the 
moment  when  the  conliiicd  air  suddenly  escapes  from  the 
thonix  an  actual  »uutian  of  blotxl  into  the  thorax  inust 
ensue,  which  for  the  jicriod  of  2  to  3  pulae  beats  producet 
a  decroaue  of  tension  in  the  arteries.  A»  aoon,  boi'overt 
ufi  these  violent  fluctuations  are  balanced  the  contraction  of 
the  small  arteries  caused  by  the  dysjinceic  character  of  the 
blood  will  again  make  itself  nhservable  in  the  pulse  cur\'e,  till 
the  blood  becomes  eupnteic,  while  on  the  other  huud  the  6t«» 
flow  of  the  hlood,  dammed  up  in  the  veins,  towonls  the  heart 
will  lfa<l  in  the  Rrst  phice  to  an  increased  fdling  of  the  heait 
with  blood,  and  cotisecutively  to  an  increase  of  arterial  tension 
with  Hynohi-onous  lunplilicat ion  of  the  several  pulse  waves. 

When  after  inspirations  of  coiwprcened  air  not  only  the 
t|iuintityof  air,  but  also  the  pressure  under  which  it  stands, 
is  inrreaHed  in  proportion  to  the  degree  of  condenntion 
applied,  and  expinttion  into  ordinary  atmo»i>heric  air  follows, 
then  the  respiratory  pressure  mjon  the  heiut  and  the  veiuK, 
which  is  not  netjative  eveu  in  normal  breathing,  a.t  luis  l^en 
already  ahown,  must  increase  to  an  extent  which  will  eieicLse 
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the  game  influence  on  the  puioionary  surface  ns  thai  of  expirit^ 
into  com]>re«£ed  air  aR«r  ordinary  reapiration.  The  obanj^es 
which  arc  thiu>  induced  in  the  nrterutl  puUe  hare  been  alrefldy 
rejtroduc^d  by  Hommprbrcidt,  and  we  have  alw  rneotiuTied  that 
it  is  to  thiH,  the  effect  of  pressure  lasting  after  espinttion,  that 
the  contiouous  action  in  tlie  imqiiration  of  compressed  air  i» 
to  be  attributc^l.  Sphyginngrajihic  exaininution^  of  ihe  puUe 
daring  expiration  into  the  compressed  air  idoo  show  clearly  the 

acordance  of  the  theoretically  prepuppoecd  change*.     Figs. 

aud  69  give  the  pulse  curves  taken  by  Riogel  during  ex- 
piration into  oom]>retised  air,  in  which  the  first  tmeinga  are 


taken  dttriDg  the  |>eriud  before  the  experiment,  whereas  th« 
first  pulmtions  occurring  during  ex]iiration  are  missed  as 
they  hap|>en  while  Bxing  the  plat«-.  In  the  normal  part  the 
dicrotic  and  elastic  waves  are  clearly  marked ;  as  soon  as  the 
inflaence  of  the  increased  pressure  in  the  lungs  begins  the 
curve  here  again  rises  considerably  above  the  level  of  the  baM 
line.  The  dicrotic  wave  (tig.  28)  standi  lower,  i^moredevoloped^ 
and  tenainat«B  in  an  acute  angle ;  at  the  tame  time  the  ter- 
mioal  part  of  the  liue  of  dencent  ik  jirolonged  and  the  second, 
riaitic  wave  is  well  marked.  In  the  fullowitig  curves  Llie 
dtcrntic  wave  sinks  f>till  lower,  while  the  terminal  )iart  boooroee 
cmaidenibly  shorter  and  the  Kcond  elastic  wave  becomes  leu 
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and  Ikss  dMini't;  it  rupresent*  an  cxccs*ivBty  dicrotic  pul 
which  iHrcomrs  hypRnlicrofic  in  fig'.  US.  Tliefrcqiicncy  issome- 
whiit  IcHH  in  tlir  first  inomi^nt  of  esi>iratimi,  hut  afVprvranl» 
increases  coneiderably  ;  tbe  mxi  of  the  puUe  diminishes  only 
slightly. 

If  w<>  compare  blitK  tracing  with  tbotue  whicli  were  taken 
during  ValKtlva'i;  r>spmme»t,  the  nnslogy  nf  the  chunges  in  the 
vasnilar  Jtyslem  is  evident.  In  both  pxperimrntu  the  curve 
rises  at  the  beginning  of  the  expiration,  while  the  dicrotic  wave 
is  at  6ir^  only  slightly  altered  and  the  elastic  waves  are  very 
well  marked.  These  cbnogen  may  be  attributed  to  an  tncreanfe 
of  lateral  prcs^iu'c  iu  the  urtcries.  In  the  later  stage  tbe 
dicrotic  wav«  is  alvnys  more  deve1o|>ed,  and  the  pulM  beoomeii 
dicrotic  and  hyperdiomtie.  The  elagtie  wnves  diwiiipenr,  nnd  an 
uDiuitttakable  decreai^e  of  the  lat  eral  pressure  and  a  diminution  of 
tbe  arterial  tension  now  set  lu.  Riegel  and  Frank  are  inclined 
to  attach  the  liighest  iiDportaace  to  these  secondary  changes, 
botli  in  Valsalvae  L-xpcriiiif--ui  und  inexpirutioa  iatooompreiraed 
air.  Tlifse  pulse-lmcings  are  innccordnncc  with  thoHc  taken  by 
Schrciber.' 

Waldenliurg  found  in  hiK  experiments  with  the  augiomet«>r 
(^Piilguhr),  in  accordance  with  hiH  own  theory,  nlreaily  developed, 
but  in  oppoHJtion  to  the  siihygmographic  investigationN  of 
Riegel-Fmnk  and  Schreiber,  that  arterial  tension  as  well  as 
arterial  fahiees  was  increased  in  a  high  degree.  In  the  person 
esamiued  (th«  medical  Mtudent  M.)  the  increase  of  tension 
amounted  tu35grmumeg,  i.e,  equal  toanincrcjise  in  pressureof 
64'4  millimetres  mercury.     The  arterial  diameter  increased  by 

0"37  millimetre  and  the  arterial  fulness  hv    - '      '       =  about 

18  per  cent. 

After  one  single  large  pulsation  of  0-05  millimetre  at  the 
begiuDiDg  of  the  expiration,  the  pulse  very  mpidly  got  smaller 
down  to  0-01  millimetrp,  and  at  last  almost  wholly  disappeared, 
so  that  only  a  trembling  of  the  jwinter  was  observable  when 
the  toxiK'riment  was  carried  out  with  vigoui-. 

But  Waldenburg   waK   also    able    to    prove   the  oj^Kwite 
'  phenomenon,  decre-ane  of  ])nliie  tensiou  and  arterial  iiilness,  in 
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K  itnct  of  cues  in  Trhicb,  at  the  beginning  of  Vnlmlva's  ex- 
poriment,  tbe  pointer,  inetead  of  r&c^edinf;,  advanced  still 
farther  forward  and  showed  that  the  arterial  tenttioii,  instead 
of  iucreasing,  diiuiiiishL>d  ;  thi-  arterial  diamelpr  also  dycreii>H*d 
iuwtead  of  increasing,  as  usually  occiirrpd.  Wahlenburg 
attrihutird  these  abnormal  rpsnlts  to  cnmprestiion  nf  the  sub- 
clavian artiTy,  before  it  rscajied  from  the  thorax,  by  increase 
of  the  intrn-pulmoiiary  presBure.  8uch  a  coTnpreasion  of  the 
subclavian  artery  bad  been  frequently  observed  before  by 
physiologists,  and  brought  forward  to  explain  the  di&appe«iaiice 
of  the  ptUsw  in  Valsalva's  exiierimt-nt.  Waldenburg,  however, 
tniiiNt«  that  litis  uflVct  on  the  KulKlaviin  artery  is  uot  to  he 
FRgarded  a-i  the  regular,  but  only  as  an  exceptional  resnlt  of 
the  increase  of  air  pressnre  in  the  lung?.  A  persiBtence  of  iKe 
pressure  action  and  the  phenomena  in  the  vascular  system 
cODSequent  upon  it  during  the  inRpiratiou  of  normal  air  alno 
obtuini)  during  expirutiuu  into  coaiprcstted  air,  and  can  be 
detected  by  direct  observations  on  the  puUe,  the  heart,  and 
the  veins.  On  account  of  the  inflODiplofeness  of  expiration 
into  comprceeod  air,  a  certain  quantity  of  strongly  compreBsed 
air  remains  behind  in  the  lungs,  whic-h  expands  during  the 
(•niiuing  inspiratory  dilatation  of  the  tliorax  and  is  aUo  addM 
to  by  the  frc'tih  air  inspirpd.  For  this  reason  thi-  normal  rare- 
Diction  of  air  in  ibr  iungn  found  at  the  beginning  of  inspiration 
cannot  exist,  and  the  negative  pressure  will  suffer  a  n-duction 
which  is  identical  with  the  effect  of  the  inBpiratioa  of  com- 
preased  air  of  a  detennined  degree  of  condeusation.  Tho 
mechanical  influence  of  expiration  into  compressed  air  is 
thnrefofB  to  be  regarded  as  continuous,  not  intermitting. 

We  have  as  yet  uo  reports  on  the  duration  of  the  after- 
effect  after  the  claie  of  the  experiment,  as  expiration  into 
condeuBed  air  has  not  yet  been  methodically  employed  for 
therai»eutic  puritoses. 


3.  Inspiration  of  Bxtrejied  Air. 

Tbe  mechanical  effect  of  the  inflpiratiou  of  rarefied  air  on 

1be  heart  and  the  veesels  uiust  be  the  op[K>6ite  of  that  which 
lesolt*  from  thfl  injpiration  of  compressed  air,  and   may  be 
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dediwed    tlieuretically    from  tlit^   cUanges   in    the  tnecliaiium 
of  the  reKpiration  and  circulation  u-Iiit-li  that  briiig<i  about, 

TAy  the  lowering  of  the  intru-ilionuric  |>n;N»ure  aad  the 
itrsulting  suction  action  n\»oa  alt  the  ihorncio  organs  duriogthe 
insjtiratioD  of  nin-'fieJ  uir,  the  coiitractioD  uf  tht?  cardtae  muscle 
in  »>-irt.oIe  h  interfered  with,  and  the  pressure  in  the  aortic 
STstcm  tliereby  diminished,  though  not  to  ameasurabk  extent. 
Ou  the  other  hand,  the  diartole,  the  flow  of  blood  fmm  the  veing 
into  the  right  auricle,  is  fiicititnted,  and  the  thomcic  orgunB 
and  both  auricles  and  ventricles;,  s*  well  as  the  pulmonary 
circulation,  receive  more  blood  than  before,  so  that  a  larger 
nniount  of  ttrterialiHwI  blood  is  alsij  curriud  into  the  syirtcimc 
circulation.  The-  Jiuul  effect  of  thcsi*  changes  vill  be  that  the 
urtorics  of  the  greater  circulation  must  become  more  and  more 
filled  with  blood,  the  puUe  increax^d  in  size  and  fulness,  and  ita 
frequency,  which  ia  dependent  on  the  quantity  of  blood  which 
flows  into  the  aortic  systcin  and  on  the  absorption  of  oxygen 
and  its  influence  on  the  rcspimtory  organs,  cither  only  alightly 
altcrrd,  or  with  higher  degrees  of  rarcfaclion  of  iiir  it  ■will  be 
increased. 

We  po?»e9s   a»   yet   but   fevr    direct    observations  on    the 
I'hangej  in  the  vascular  system  diuiug  inspiration  of  rarefied 
air,  nnd  they  are  litnitetl  to  h  few  sj>hygiiiographic  tracings 
and    Waldenburg'H    Inter  inveirtigations   with     the  aiigiometw. 
(PuUnhr).  ^ 

As  there  is  an  analogy  bct.wet'n  expimtion  into  compressed 
air  and  Valsalva's  experiment,  »othere  is  also  between  inspiration 
of  rurehed  air  uud  Miiller'ct  exiieritnvnt,  in  which,  after  complete 
■closure  of  mouth  and  nostrils,  forced  inspiration  is  made.  i)n 
the  other  band,  the  mcchanicjil  effect  of  ins]^iiration  of  mrefied 
air  on  the  heart  and  vessels  coincides  with  expiration  into 
rarefied  air,  which  is  almost  exchtsivety  utilised  for  producing 
therapeutic  effect*  by  negative  pressure.  As  iheaclion  of  both 
methodic  is  almost  identical  and  only  differt*  in  degree,  we  shall 
return  to  the  changcH  resulting  in  the  vaM-ulur  system  when 
examining  the  influence  of  expiration  into  rarefied  air,  and 
com|Mjrc  furt  her  concordant  resenrclies  wit  h  our  t  heoret  ioal 
forecast;. 

In  the  sphyguiogiaphie  inveBtigalinns  of  the  changes  in  the 


jmlHe  during  Miiller'i)  ^xperiineDt,  Riegel  aud  I'^mnk  failod  tu 
obtain  abM>liiteIy  iclenrical  resultn,  nor  did  they  observe  such 
remarkalile  changes  as  in  Valsilva's  experiment.  KiegrI  at- 
tributed tliie  failure  partly  to  the  fiict  that  the  sucwss  of  the 
experiment  jiresuiiposes  a  cciRsiderahte  amount  of  skill  on  the 
put  of  the  jfcrfioa  under  experiment ;  but  even  in  cases  in 
which  the  indii-iduals  oanried  out  tin?  esji^nment  in  a  jterfet-lly 
trat  isifiutory  manner  no  |iarticularly  remarkable  changeu  of  pulse 
verp  obaen'able. 

As  »oon  MM  the  eiqieriment  begins — i.e.  so  soon  a^  mouth  and 
nooe  being  closed,  a  forced  in!ipirat4»-y  dilatation  of  the  thorax 
is  made — the  writing  lever  take^  a  somewhat  lower  i^o^ition 
(fig.  60);  the  jiuhe  cur^e  einki)  below  the  level  of  the  hose 
line,  and  then  returns  gradunHy  to  nearly  iH  original  height 
with  the  riaing  of  the  lever.  The  changes  in  form  of  the 
leveral  pidse  waves  run  pnraHel  with  these  tluetuations  of  the 


Fni.  60. 

vriting  lever;  Mynebronou^ly  with  its  depression  the  dloro^ 
Hare  dencenda  lower  and  becomes  more  marked,  but  in  ita 
farther  course  it  is  somewhat  losfi  pronounei-d  ;  the  Mimrait  of 
the  curve  becomcti  sumewhat  higher  and  the  frequency  of  the 
pain  increftses;  the  wavea  of  elasticity  are  on  the  whole 
lets  marked. 

These  changes  in  the  cnrve«  in  Kiegel**  exiieriment  in- 
dicate unmiKtaknbly  a  slight  lowering  of  lateral  presnire  and 
a  diminution  of  tension  in  the  arteries  ;  on  the  other  hand  the 
higher  riw  of  the  ciure  later  on,  an  well  ai)  the  greater 
diatinctness  of  the  wares  of  elHulirity  while  the  dirrotic  wave  is 
idatively  emaller,  speak  in  favour  of  the  hy|>othests  that  a 
secondary  though  inconsiderable  x-ascular  teiinon  oecurs.  And 
tbc  higher  rise  of  the  firRt  eliutic  wave,  as  obwrved  by  Itiigel, 
•ted  in  this  sense. 
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KqoU  obtained  the  following  results  with  MiiUer's  erperi- 
ment  (fig.  61  A  and  b): — 


A A  /i  A J.  M  A  ,  A  A 

Fio.  61  A. 


Flu.  tj  I  u. 


When  he  caused  mouth  and  nose  to  be  closed  at  the  end  of 
a  deep  inspiration,  and  immediately  the  thoracic  space  to  be 


jiowerfully  (Ulati:H),avui<luigeI«valioa  of  the  upper  ribs  as  muL>h 
aa  possible,  and  ke^it  it  dilated  for  som^  timu  as  uuiforraly  an 
possible,  the  pulse  curves,  when  tlie  experiment  bad  lasted  atmie 
titne.  generally  hccanif  laryrr  (o).  Tbe  scriu^t  of  curves  sank 
at  tlic  beginning  of  thu  inspiratoty  movvmentii,  and  the  dicrotio 
mxe  in  the  line  (»f  descent  of  the  several  curves  vaa  depressed'' 
and  generally  maclt  more  marked  j  in  the  further  courae  of  the  ' 
experiment  (6),  hnv(>ver,  the  aeries  of  curved  rose  again^  the 
dicrotic  vave  l)«4'.-iine  smaller  »nd  approached  nearer  Ihe  apex  of 
the  cHnefl.  After  the  exi>eriment  was  over  the  several  pulse 
B  cnrvea  during  the  first  Dee  respiration  bore  signs  of  higher 
arterial  tension. 

If  we  glance  at  the  complete  serieo  of  curves,  wc  eec  at 

■  oacn  at  the  beginning  of  the  pulfe  curve  how  the  difference  in 
I        the  atmosphere  pressure  to  which  the  intm-thoracic  and  extni- 

thoracic  vessels  are  es[>used  duriug  the   yxi>erimem  lends  lo  a 
H,    diminitihed  fulness  of  the  extiu-lhorucic  vessels,  and  therefore , 
alsn  nf  the  nidiid  arterj'.     But  immediately,  in  consecjaencc  ou] 

»     the  one  hand  of  the  accelerated  flow  of  venous  Wood  to  thei 
heart,  ajid  on  the  other  of  the  accelerated  flow  of  hlood  out  of| 
the  diluted  hmge  and  the  nid  wlut^h  the  diastolic  esiun»ioa 
the  heart  derive*   from   the  high   negative  pressure   iu  the" 
Iborax,  the  lef*  Tentricle  becomes  highly  charged  with  blood, 
to  that  the  benit  at  each  systole  can  t^cnd  out  more  hlood  into 
the  arterial  syeiem.    Although  certainly  the  ttrong  oegalive 
■pnmum  in  the  thorax  acts  a>>  a  check  ujod  the  caDtnu^tion  of 
the  heart,  yet  this  cheik  docs  not  count  much  against  the  force  ^ 
j^    with  which  the  heart  contracts,  as  Knoll  endeavours  to  nhow   V 
B    from  the  size  of  the   pnlae  carves  during  the  experiment. 
Since    Knoll   aJ60  found   the   frequency  of  the   heart    beats  H 

■  inn-eased,  the  exphuiAtion  .leems  to  be  that  when  respiration,  " 
B    modified  in  this  manner,  i«  prolonged,  in  spite  of  the  oontinu- 

aace  of  the  differences  of  ]>reB8Ure  above  mentioned,  the  extra- 
thoraeie  vessels  become  more  nod  more  filled  with  btood. 
Ijullr,  the  gmduut  ioerense  of  arterial  tension  thuD  cauiied  will 
er|jerience  a  rice  later  on  from  the  setting  in  of  ilyspmeio 
arterial  contraction,  wltich  appears  as  an  after-effect  at  the  very  ^^ 
iMgiMiog  of  free  respiration.  ^M 

The  pulse  curves  of  Muller's  extwriment  are  in  all  material 
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poiots  in  accordani^e  with  Rieg^-l's  t<j>liyginograj>hic  ti 
during  inspiration  of  rarefied  nir,  in  which  the  Bcverol  exjiefT^ 
ments  could  each  time  be  performed  with  tlie  nftoesBftrjr  exnct- 
&«si. 

As  in  Miiller'i  experiment,  the  cun'e  sinks  somewhat  attlie 
beginning  of  inspiration,  at  the  Nitiie  time  the  |>ulae  become.^ 
Btnall,  the  dicrotic  wave  more  diBtinet,  while  the  waves  of 
elasticity  become  less  marked  (fig.  62).  .\lmost  imniediately 
af^erwardu  the  curve  again  rigei*  somewhat,  and  idtimately 
reaches  nearly  its  original  height.  It,  however,  ondergoesesseiw 
tial  chongi'H  in  form.  In  the  fir^  plnce,  the  fimt  dicroUc 
wave  immediately  rincs,  so  that  it  almost  waches  the  ajicx  of 
the  curve,  and  the  second,  the  wave  of  elaatieity,  in  still  clearly 
Eeoogniti&ble  everj-where  ;  on  the  other  hand,  the  dicrotic  wave, 
strengthened  at  the  beginning  of  the  ingpimtion,  decreases 
somewhat  again  in  its  further  coarse.     No  remarkable  Huctua- 


Kitj-  (.-i. 

tioQs  in  the  frequency  are  ob)«er\'ab1e ;  the  primary  slight  in- 
crease becomes  equaUsed  after  some  time. 

Here  ali«<i  the  trousient  primary  thinking  of  the  lever  with 
the  marked  dicrotisin  points  to  a  momentary  lowering  of  arterial 
pressure,  while  the  later  rise  of  the  car\-e  a«  well  ns  the  further 
mnintenam-e  of  the  dicrotic  wave  and  wave  of  eliBticily  confirms 
the  eoucluijion  that  there  is  an  iucreuse  of  arterial  pressure. 

Riegel  luis  no  doubt,  from  the  circumstance  that  the 
primary  sinking  of  the  writing  lever  with  the  other  charocter- 
istics  mentioned  above  is  only  temporary,  while  the  further 
Irunsfortuations  of  the  curve  lust  through  the  whole  doraliiHi 
of  the  inspiration,  that  the  chief  importaoce  i%  to  be  attributed 
to  the  latter. 

l-astly,  Schreiher's  tracings  are  worthy  of  attention  j  he 
obtained  the  following  curveti  (fig.  63)  with  ^  atmosphere 
pressure : — 


I 
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From  the  nrrow  the  base  line  rises  gradually  vith  altooet 
oooatant  increase  ui^  to  the  end  of  the  ex]>eriineDt,  althougb  oa 
the  wIioIh  liy  a  relntively  flight  ascent.  The  ascensiotw  be- 
come (xiasidenibly  greatt^r  from  the  Kecnnil  pulsation  during  the 
experimeDt  on  to  the  end,  while  the  dicrotic  ware,  distinctly 
marked  low  down  on  the  Uiie  f»f  desrent,  liBPs  constantly  higher 
and  become;)  more  and  more  indistinct.  In  the  aauie  ifropor- 
tkm  the  waves  of  ehuticity,  at  fir^t  not  present,  become  much 
more  distinct  in  the  second  KsUf  of  the  in!<|kinilion  and  to  the 
end  of  the  erperimeot.  The  pulse  during  these  changes  in 
the  circuhitory  appamtus  must  therefore  be  described  as  full, 
lai^,  and  hard,  the  size  nf  the  pulse  depending  on  the  average 
pressure  ]»revailing  in  the  artery  at  the  time. 

In  oonsidering  the  difiereoce  between  Wuldeuburg*s  titeo- 
retical  deductions  and  the  preceding  s]ihygmug«ipliic  investiga- 
tlaa*  w*  must  call  attention  in  the  later  ex]»entneut8  of  this 


I 
I 
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aathor,  in  which,  by  meaoa  of  tlie  angiometer  (I^ulsuttr\  be 

found  the  changes  in  the  vascular  Bysteui  fully  8Up|iort«d  bis 

bypothesitii.     Both  during  Miiller's  expenment  and  during  the 

uupiration  of  rareiipd  air  the  tension   in  the  arteries  and  the 

arterial  ftilne^s  diminished  coniddembly,  the  amount  ))eing  in 

the  case  of  the  ^me  person — 

(a)  lu  MuUer'ei  experiment :  decrease  of  tenaioo  35  gTBmmes, 

vhich  correspoiKlf)  to  a  diminution  of  [Nret^ure  of  64'4  milli- 

iDetm  mercury;  the  arterial  diameter  was  reduced  by  0*32 

2      11-32 
miltimetre,  therefore  the  arterial  fulness  by 


3-14 


=    about 


tS'&  per  cent. 

(b)  After  one  singlt*  inspiration  of  air  rarefied  by  ^  atmo- 
splterv  pressure  the  teuBlon  fell  30  grummet  h  36*8  niilUmutrcs 
meicury,  and  ader  6  to  8  in^nntions  the  arterial  diameter  was 
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reduced  by  0-35  millimetre,  therefore  the  arteml  fulocaa  by 
-y-.,^  -  =  I*  per  ce.it.  ^^H 

Ab  regards  the  air^e  of  the  pulse,  Waldenbur;f  observed  in 
Miiller's  ex])erimen1  at  the  beginning  of  the  diUtation  of  the 
chest  1  to  2  large  pnlsps  (0-05) ;  th«u  the  puW  liecame  Hmaller 
and  smaller  downi  to  0*01,  and  with  very  long-con  tinned  iniqHra- 
tion  only  a  trembling  cotdd  be  observed,  n  dislinct  pulse  was 
no  longer  visible. 

Ill  inspiruLion  of  nirefied  air  the  heig^ht  of  the  pulse  vnivee 
was,  at  the  beginning  of  the  experitnent,  only  slightly  raised 
(abont  O'Ol  loin.)  in  stomepnlse  heatia ;  it  then  diminished,  and 
during  tlio  further  course  remained  muall  (0*02). 

The  lowering  of  the  intra-thoraeic  pressure  by  inspiration  of 

rai-efied  air  acts  also  latitiiigly  on  the  expiration,  an  the  jiressure 

exeroispd  nn  the  heart  and  the  VfsjtelB  tluring  expinitioii,  oving 

lIo  the  contddcrulily  greater  dilatation  of  the  lungs  vith  dispro* 

gly  less  air  adniittcd,  ig  nUo  diminished,  f<o  that  here 

r  pressure  action  is  continuous,  not  inteniiitting. 

Wc  have  no  obt><'rvationa  either  of  Waldenburg  or  otlier 

i  Authors  as  to  (he  duration  of  the  niechnuicat  after-effect  after 

the  dose  of  the  i'X|jeninont,  aa  hitherto  only  expinition   into 

rarefied  air  has  been  employed  in  diseases  of  the  retipiratoty 

instpiid  of  inspinilion  of  rari-fifd  air. 

Valdenbnrg  was  of  opinion  that  these  iniipirations  were 
specially  indicated  in  diBeaces  of  the  right  side  of  the  heart,  bat 
no  such  jKitients  had  come  under  his  treatment;  he  thought 
that  by  the  inspiration  of  rarefied,  as  by  that  of  compressed  ail, 
0  permanent  increase  of  cartline  force  and  even  a  conapensatflry 
hyiwrtrophy  of  the  rnrdiac  muscle  might  be  induced,  especially 
as  a  gymnastic  exercise  of  the  cardiac  innscle  might  be  attained 
by  the  abnonnal  resistances  which  are  opposed  toits  contraction. 

Further  observations  are  still  wanting. 


4.  Hxjiiixition  into  RtirefUd  Air. 


li 


As  we  have  already  mentioned,  the  changes  in  the  circu- 
latory organs  during  cxpimtion  into  raretied  air  are  analogous 
to  those  which  have  been  obaerved  during  the  inspiration  of 


I 


i 


he 

m- 

di 


lir.  Waldenburg  wm  of  opinion  that  the  diflfcren. 
between  the  two  methods  lay  in  the  amount  of  the  mechanical 
efiett,  and  !L(l«mpted  to  prove  that  inspiration  of  rarefied  air 
prodaced  itlipiioniL-na  of  a  more  marked  kind  in  the  vascular 
sjstem.  That  |»rt  of  the  negative  prvusure  which  is  due  to 
the  eUsticity  of  the  liingN  ii*  diniinit^lied  in  fspiratinn  into 
rarefied  air;  accordingly  tlie  effect  ui>on  the  circulatory  organa 
viU  be  that  much  the  less  than  id  ins^piration  of  rarefied  air,  i 
the  difft>rflnce  of  (he  4.'i>?ftii"i«nt.  <vf  elaatifitv  between  dee 
impiration  and  foree<l  retniction.  This  difference  in  the  effi 
of  the  two  methods  can,  however,  be  entirely  balanced  by  the 
a|iiilication  of  a  stronger  degree  of  negative  prewsnre  in  exjiira- 
tion,  and  a  rarefiictii>n  of  -^j  t*»  -^^  atmoai)here  is  sufficient  to 
bring  out  the  phenomena  in  alt  their  sharpness. 

Expiration  into  rarefied  air,  or  rather  the  aepiratory  sucti' 
vhi<^  the  apparatnM  eitrts  in  expiration  upon  the  air  contain 
in  the  1ung)«,  will  by  free  removal  of  thiti  air  reduce  the  intra- 
thoracic pressure  which  otherwiite  prewes  upon  heart  and  vesiteU 
during  expiration  in  proportion  to  the  force  employed,  and 
materiutly  influence  the  mechanical  conditions  of  the  circulation, 
The  suction  jiower  of  the  ap|iar.itui*  whk-h  acts  upon  the  pnl- 
monary  surface  during  cxpiraliou  will,  more  or  less,  im^wde 
Uke  «onti«ction  of  the  cardiac  muecle,  facilitate  the  diastole,  and 
fill  the  luugfl  with  blood.  The  efflux  of  blood  from  the  veins  to 
the  right  auricle  is  thus  materially  promoted;  more  blood  flown 
to  the  left  ventricle  and  t>a8ses  into  the  aortic  system  mth  every 
systole,  with  correspomti iig  increaM-  of  pressure  therein.  The 
arteries  are  thus  more  abundantly  filled  with  blood  than  in  in- 
sjaration  of  rarefiutair;  thc-y  ap]iear  more  or  less  tense,  while  the 
fsiiu,  u  can  be  seen  in  the  jugulars,  whose  blood  is  aspired  by 
tbfl  B^ntive  pressure  of  the  air  iu  the  l<mg>4,  instead  of  Masding 
out,  at  in  ordinary  expiration,  are  compreftsed  by  the  higher 
atlMMpb^re  pressure  and  collapse.  In  coni«<|uence  of  the 
prworo  acting  ujwn  them  they  will  also  contain  less  blood, 
and  the  greatest  amount  of  blood  will  be  found  In  the  lungs 
and  in  tht;  arterial  system.  Hy  too  great  rarrBiction  of  the  air 
the  pulmonary  hjrpertBmia  may  become  so  serious  as  to  lead  to 
Tucniar  rapture  ud  btemorrbnge. 

Among  direct  invest igatiooe  of  theclianges  jwodnced  i 
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circuiatory  orgnns  by  ex])iratioQ  into  rarefied  air  we  muBt 
first  mention  the  kyinojfrnjthiL-  expenm«DtJ«  of  Dnndoff  and 
Bot«chet«c!i IcaroflT.  Thciie oliscrvatioiu,  like  tbertmults  of  their 
kyDiographic  investi^Uone  regarding  i\\t-.  inspiration  of  com- 
]>reii«ed  air,  aire  in  oootrarlictjoa  to  the  reporte  of  Waldenburg, 
luid  do  not  admit  the  influence  upon  the  heart  and  the  vessels 
which  he  auribes  to  the  diminution  of  Jntra-Lhonidc  preasore 
during  esijirntJon. 

In  Drosdoff  and  Bot-HchetHchkarofTH  e]t|i«riment8  the  animal 
was  made,  after  inspiring  ordinary  air,  to  expu-e  into  rarefied 
air  undtT  u  ncgntive  pressure  of  -^  atmosphere,  while  the  other 
<;onditiun«  remaint-'d  the  same  as  iu  the  former  expcrimenU. 
The  moat  remarkable  thing  here  obsen-ed,  in  contrast  to  the 
prolonged  expiration*  observed  in  human  beinge,  was  that  in 
expiration  into  rarefied  uir  the  breathing  becamo  less  deep,  the 
expirutiou  less  free,  and  the  whole  resjiinitory  act  coumdenibly 
flhorleneil.  At  the  same  time  the  blood  pressure  in  the  aortic 
(lystem  increased,  contrary  to  Waldenburg's  theoretical  de- 
ductions, both  before  rind  after  the  division  of  both  va^'. 
The  heart,  bciit  became  irregular,  Komewbat  slow,  and  tltc 
systolic  impulse  stronger  tbim  nonual.  No  accumulation  of 
blood  in  the  veins  or  increase  of  blood  pressure  withib  ilicm 
was  observed  during  evpiralion  into  mrefied  air  in  the  experi- 
ments of  Drcisdoff  and  Bot«)chet^c.-hkarufl'. 

Ad  iu  the  experimentK  ujton  the  iuh:ilation  of  comjiressed 
air,  BO  also  in  expinition  into  rarefied  air,  the  results  which 
Znntx  obtained  with  rt^unl  to  blond  pressure  are  in  agreement 
with  thofifrilmwu  by  Droaduffand  HotschetachkaroflT.  The  curve 
B  in  fig.  64  give*  the  rciipimtory  curve,  ii'  the  bloo4l  pressure  in 
exjuration  into  air  mrefied  by  —  16  mm.  Hg=  ^  atmosphere. 
The  ciures  u  and  f'  were  taken  from  the  same  animal  a  short 
time  after  the  curves  x  and  a'  (tig.  4i>). 

Zuiitx  found,  like  the  Russian  investigators,  that  by  this 
method  of  breathing  the  blood  pressure  undergoes  a  certain  rise, 
because  it  promotes  the  aspiration  of  blood  into  the  thorax. 
But.  the  influence  of  expiration  into  rarefied  an-  in  raising  the 
blood  pressure  is,  as  li^untz  found,  not  only  in  this  experiment 
but  generally,  much  slighter  than  the  influeueo  of  compresaed 
air  in  reducing  the  pressure.     Whereaa  in  those  earlier  exi>eri- 
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the   latter  effect  always  increased  with 
"Oowaswi    condensation  of  tht  air,  the    experi- 
8ien(»  cunnected  with  our  present  subject  showetl  I> 
Me  inaximnm  vnlup  even  vith  slight  rare&ction 
''f  »ir.    Zuntx  believe    I  he  cause  of  this  ilifferrncv 
_    '*>  be   as  follows :  that  as  »oon  as,  owing  to  io- 
f  ise^ued  aspiratioD  of  the  thorax,  the  iiressure  m 
lh«s  oorvical  or  abdominal  veins  sinks  below  that 
of    th«  atmosphere,  the  walU  of  the  veJn»  ore 
f  <(>Czipi«88ed  by  the  latter,  and  thus  the  further 
Itiktumission  of  the  suction  action  is  ]>revent«f). 
"Hie  ventilation  of  the  lungs  is  jironioted  by  ex- 
piration into  roreBct]  uir,  and,  as  the  orgaoH  are 
Uliu  auiEciently   jwovidcil   with   oxygen,   ID  thifi 
L     '^■■tt  also  there  is  generally  diminished  excitement 
■    of  the  va*i>motor  centre,  and  this  i«  al«o  opposed 
f^     to  a  ^freat  rise  of  prej-aurc. 

Tlie  relation  of  blood  pressure  to  the  respi- 
ratory phases  i»  clearly  represented  in  fig.  64. 
I  A  dcpre>iKion  of  the  blond-prcasurr  curve  runs 
parallel  with  the  expiratory  dimimition  of  pre»> 
sore,  and  this  fluctuation  of  blood  pressure  is  of 
the  Bome  extent  in  respiration  of  rarefied  as  of 
coeopresMd  air,  because  it  ie  independent  of  the 
CDoreyaon;  of  Uood  to  the  thomx. 

»As  regardfl  the  contradiftioni^  that  exist  b«- 
tiwen  the  results  of  thtf  publi-ihed  experiment«| 
on  auim&la  and  the  jthemnncnu  oluerved  in  the 
human  subject,  Zuntz  at^counta  for  the  oootredic- 
Utrj  etatemrata  by  the  fact  that,  in  addition  to 
the  mecbaiucal  conditioa^  which  alone  have  beeu 
hitherto  regarded  by  authors,  the  innervation  of 
the  bloodvessels  plays  a  considerahle  part  in  th<f 
origination  of  the  phenomena  in  dispute-.  If  the 
inAnence  of  vaacular  innervation,  m  strikingly 
erideDl  in  hi»  experiments,  is  taken  into  account^ 
Zuotz  maintmiiH  that  nil  phenomt-uu  billiL-rtu 
obwrriil,  and  also  the  eontnulictiuns  Ix^twfen 
tfa#  reporis  of  the  different  authors,  are  very 
fluily  understood. 
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As  in  the  former  exiwrimeniH  tio  alao  la  this  ca»e,  Waldeii- 
burg  tlofiH  not  rRfer  the  result*  of  (lie  experiments  on  aaiinaU 
to  tbe  teniiion  of  the  iu-t**rial  tubt;  anil  the  fulDcu  of  the  artery, 
but  only  to  blood  pressure,  and  he  seeks  to  maintnin  bis  ob- 
jections in  opiwsition  !«  the  results  of  thefie  exitcrimcnts  and 
the  deductions  from  them.  The  blood  pressure,  he  Bays,  forme 
only  one  link  in  the  tieries  of  ftictors  which  influence  arterial 
l^nnioii,  and  he  omittwl  to  take  that  intu  accouof.  in  his  fonner 
considerations.  Resides  t^**  most,  jwrfect  ej(])enments  on 
aniioals  for  testing  this  mode  of  re.s[iinition  have  nothing  in 
common  with  humiLn  expirations,  vohintarily  prolonged,  not 
short  or  ^jmsmodic,  the  influence  of  which  on  the  reepinitory 
orgtms,  us  might  be  concluded  u  priori,  vould  be  entirely 
different. 

On  account  of  thr?  Importtiace  of  tlie  inRuenee  npon  the 
vascular  system  hero  under  eonsidemtion,  wc  will  now  repro- 
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dnce  mure  in  detuil  the  pulse  changes  which  occur  during 
expiration  into  rarefied  air,  as  observed  in  the  )«phygmO|graphic 
experiments. 

In  Riegel's  and  Frank's  experiments  expiration  into 
rarefied  air  was  preceded  each  time  by  u  deep  inspiration  of 
ordinary  fttmospberic  air.  The  rarefaction  of  air  which  they 
employed  in  their  experiment:*  was  on  tb«  whole  varied,  but 
mottt  frequently  30  to  40  lbs.  were  sui^pended  to  the  cylinder. 
In  the  exjieriment  in  which  the  curve  (fig.  65)  was  obtained 
30  lbs.  had  bet^  suspended  to  the  pneumatic  npparntus,  which 
represent  a  suction  notion  of -^  atmosphere  negative  pressure. 

The  five  first  pnlHiifinns  repre-sent  the  normal  eurvesof  the 
person  under  experiment,  in  ()erfect  health  uud  1 8  years  of  age ; 
the  remaining  portion  of  the  curves  occur  during  cxpirutjon. 
llie  tracings  taken  »  short  time  after  the  beginning  of  expira- 
tion show  as  nn  essentjul  ehamcteristic  a  somewhat  prolonged 
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Iin«  of  (l<>»cent,  lu  veH  us  m  very  Ktrongly  marked  dicrotic  wni 
and  secoodary  wave  of  oUslicity.     Subswjaently  the  pulse  de- 
<»-eA^es  (xtnsifleraltly  in  voluiin? ;  the  dicrotic  vave  winkK  lowpr, 

•  increaW8  consiiierably  in  size-,  and  for  a  time  the  pulse  8S«UTue-g  ■ 
«veii  a  hyperdicrotic  chflracter.  The  vaves  of  eU^ticity,  oii*^[ 
the  other  hiuid,  luive  quite  di»ijtpe«red.     Towards  the  end  of 

»the  curve  the  dicrotic  waves  ngnin  become  smaller*  while  the 
hdght  of  the  pulse  vraves  again   increawa.    There  ia  a  not 
tDOonsxkrable  increasw-  <>f  frequency  iluring   expimtina    into 
L      rarefied  air.     In  the  second  oun-e  (fig.  (i6),  which  vas  tnken 
H     during  ao   ezpen'ment   in  which  the  negative  preMure   ira4^| 
*        raised  -^^  the  mmt  imporlant  changes  regHrd  tbe  form  of  the 
curve,  and  esjiecinlly  the  dicrotic  wiiVf,  wiiich  sinkft  somewhat 
lower  nufi  bvconics  uior'  distinct.    The  pulse  wave  dccreawH 
mmevhat,  while  the  frequency  i»  only  ttlightly  incrcaAed. 

If  we  now  examine  the  changes  in  tho  pulso  a*  shown  h» 


> 


the  sjihygmographic    tracingti  laken    undtr   the    influence  of 
cxpirntion   intt»  rarefied  air,  they  for  the  most,  pnrt  indicate 
diminished   tmnion   iind    dimiiiialicd  fulness  of  the  »rt«riea. 
This  U  shown  in  the  first  place  by  the  gmflllnesa  of  iJie  puLte, 
Ui*  deeper  position    and  greater  distinctaesci  of  the    dicrotic 
wave,  as  well  as  by  the  disappearance  of  the  waves  of  elMlicity, 
md  lastly  by  the  increased  frequency.     We  can  bc-Al  realiK  the^| 
dilBouIlies  and  uuforeseen  dieturlwoce*  to  which  thewt  inve-i*tU^" 
gKtioniiare  exjMised  from  the  fact  that  even  in  individual  ex- 
periment)! which  hiive  been  carried  out  in  a  [lerfectly  faultless 
mniDer  nn  almofit  negative:  rcsalt,  or  else  only  insignificant 
duoges  iu  tbe  direction  indicated  obovo,  have  been  obwn'tHl.  ^ 
Tlie  [rtilse  curves  ob<Ained  by  .SonunerbVoJt  daring  exitimtionjB 
into  mreficd  air  differ  from  those  piiblishtKi  by  Kieg<>I  and 
Fnnlc  chiefly  in  thi*i,thnf  (hey  *how  the  influence  of  exjitratior) 
fls  the  circulutory  organs  from  itscommenoement^nod  it  thei 
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fore  prwenta  specific  divergences  froin  the  others.  In  explm- 
tion  into  rar^fted  air  the  initinl  action  is  a  forced  expiration, 
which  ii>  only  graduiklly  aideil  by  the  suction  notion  of  the 
apparatus,  which  dac9.  not  cnmft  into  full  pl«y  at  the  beginning 
but  at  the  close  of  the  expiration.  Km  thin  renson  the  first 
mechanical  effect  of  expiration  upon  the  cnires,  during  the 
tracing  of  which  expiration  begins  as  nt  a  (fig.  C7X  miut 
neoMBwily  express  itself  in  a  rise  of  arterial  pressure  and 
increased  tension  in  the  arteries.  This  rise  must  be  rclntivelj 
more  considerable  than  the  initial  depression  in  the  iuspintion 
of  compressed  uir,  as  in  the  latter  caiio  the  not  inconi^idemble 
negatii-H  pressure  of  the  lunga  on  the  heart  already  present  n 
but  mtKleralL'Iy  increased,  whereait  in  the  former  the  negative 
pressure  ia  extraordiniirily  diminiHhwi. 

The  nin-factiou  of  air  iu  the  npgMiratiis  during  the  experi- 
ment in  ([ocstion  Bmoiinted  to  -^  atmns]t!iere;  the  subject  o! 
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the  experiment,  was  the  ttarae  person  fi-oni  whom  the  ci 
during  the  inspiration  of  compreest-'d  air  were  taken.  In  fig.  67 
the  cun-es  from  «.  to  6  show  the  increase  of  vascular  tension 
and  the  increased  fulness  «f  the  art<-ries  at  the  beginning  o( 
expiration,  and  the  oscillations  are  exceedingly  well  displayed. 
In  &  to  c,  on  the  other  hand,  n  rapifl  fall  of  the  blood  prexsure 
is  evident,  such  as  was  also  exiiressetl  iu  Riegel  and  Frank'i 
tun'e». 

It  appears  to  Sonuuerbrodt  not  impossible  that,  taking  thes« 
conditions  into  consideration,  the  contnidictions  lietwccn  the 
observations  on  the  human  subject  and  Drosdoffs  eiperimentt 
on  animal*  may  yet  find  a  solution,  as  the  kymogiaphic  drawingf 
uf  the  latter  undoubtedly  include  tht^  osciUatiitus  of  blood 
pressure  just  menLioned,  in  jiart  very  considerable  and  op[}Ose<j 
to  the  main  actions ;  still  Sommerbrodt  was  not  able  to  givfl 
any  salisfhctoiy  explanation  of  these  differences. 


The  following  jmlse  tracingti  by  Scbreibpr  we  more  in 
cti  with  the  expcrimentH  on  aniiiiaU  tbnn  the  preceding  ; 
if  like  t^mnieibrodt,  found  at  the  begitining  of  expiration  a 
<Hiluid«rable  increase  of  ^usculttr  teueiou  ajid  uicrutsed  fulneRS 
of  the  arteries,  but  be  fiiiicd  to  obtain  with  Uic  commencement 
<jf  the  asipirtitory  suction  of  the  nirt-tied  air  such  a  diminutJoiL 
of  the  blood  prcbHtire  :uid  uf  arterial  tenttion  ad  Sommerbrodt. 

In  the  inepiraton.-  piUstitions  in  fig.  6K  drawn  to  the  left 
«r  the  aiTuw  the  basw  line  rises  and  tbe  lines  of  descent  show 
numerou*  waves  of  elasticity.  After  this  the  base  line  falls  till 
tbe  foturth  ex|)iratorY  up-stroke,  while  tbe  »ix  Inst  pulfiations 
«tand  again  upon  a  hi(;her  base  line.  The  lines  of  ascent  of 
the  pulsutioni^  belonging  to  tbe  foiling  h&»e  line  are  increased 
ad  in  Sommerbrodt'a ;  the  reat  are  of  the  same  height  a»  the 
introduetfiry  innpiintory  line  of  awent.  The  dicrotic  wave  is 
not    distinotly    developed  in  nny    of  the  pnlsalions,   whereas 
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ihe  lin<w  of  descent  not  only  prv«er^'e  to  the  end  tbt;  former 
mvea  of  elasticity,  but  towonU  the  close  of  tbe  cx]tinition  we  fl 
aa  even  discern  the  occurrence  of  new  ones.  >"everthelesfi  in 
expiration  into  rarefied  air  the  average  blood  pressure  uinks  in 
the  Br«t  Mnge,  while  the  imlividual  pulmtions  are  large  anil 
bftn) ;  in  the  second  utage  tbe  average  arterial  pre>mure  Ti»K*, 
the  art«ry  is  fuller,  the  pultte  of  inspinitory  height  and  of  still 
ioonHuing  tension. 

As  atrcuiiy  olwr^wl  and  explaineil  by  Ziiiitj:.  expiration  ii 
unified  air  exerttt  no  itfoiiorliiinul  iuDuetiee  uvcr  the  \i 
folneiM  and  teneion  of  tbe  Tabular  walte  to  that  which 
tnipiratioD    of    compref!>ed    air  d<>e6    in    the  oppot^ite   sense. 
So  BOOQ  »*t  by  incrensing  i>uctiim  action  of  the    tliurat,   the 
pnamre  in  the  cervical  or  abdominal  veins  sinku  below  Utat  of 
the  atmosphere,  the  venou^t  walU  )M>cume  necessarily  compressed 
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by  the  pres^ore  of  the  atmo!|>here  upon  them,  uid  tha«  the 
furthftrtTansminrioiirtf  aspimtion  is  nrrerted  ;  therefore  oo  o<m- 
sitlvmble  amount  uf  bloud  U  votivi^yi^d  to  the  lungs. 

Waldeiibupg  brought  to  the  support  of  his  earlier  deductions 
the  resalt^  of  \u»  later  invent  igatiuod  with  the  nngiometer 
{P»Uuhr). 

When  the  air  in  the  cylinder  of  the  apiwratUH  was  rarefiej 
the  cylinder  could  be  tilled  in  7  to  8  expirations  by  the  person 
under  experiment.  During  thet^e  7  to  8  ex[>iratioD8  into 
rarefied  air  arterial  tension  -was  dimimshed  by  15  gramme*  = 
27*6  millimetres  mercury.  Tlie  arterio]  dinnieterwa^diminished 

by   0*20  millimetre,  therefore  the  «rteri«!   fulness  by   ~ — ~ 

=  9*66  i>er  cent. 

In  these  es|ierimeiits  Waldenburg  was  only  able  to  observe, 
ul  the  commeocemeat,  a  few  puL-^tions  with  enlarged  wave- 
(O05  millimetre);  later  on  diminiiihcd  pnUe  waves  of  0"03  to 
0*OS  millimetre  only  occurred.  The  diminution  of  arterial 
tension  and  of  the  ai-t«rial  diameter  generally  tasted  only  a 
few  minute*  after  tlie  end  of  the  experiment. 

Finally  Waldenburg  tried  to  prove  that  the  influence  of  the 
rarefaction  of  air  during  expiration  an  the  heart  and  blood 
vessels  cnntinues  during  the  nubKHjuent  inspiration.  Since  a 
portion  of  tlie  residual  air  ha.'^  been  withdmvm  from  the  lungs  and 
the  remaining  air  iindei^toes  the  same  rai'efaetion  a8  the  air  into 
which  the  expiration  took  place,  therefore  in  the  suiweqnent 
inspiration  an  abnormally  small  quantity  of  air  is  left  in  the 
lungs,  and  consequently  an  abnormally  large  sjiace  for  the  vital 
capacity  plus  a  ]>art  of  the  residual  sjxKe — to  fill  with  fi-esh  air. 
But  as  the  bronchial  air-pussiiges  are  not  distended  beyond  the 
nomuil  tln^y  cannot  convey  in  the  same  unit  of  time  enough 
air  to  immediately  supply  the  deficiency.  The  pulmonary  au.- 
therefore  remains  dining  inspiration  still  in  a  state  of  abnormal 
rarefiicLion,  ami  its  effeete  u]kiu  the  heart  continue  even  during 
tlie  insjiiration.  The  action  of  negative  prepare  raay  be 
increaiied  by  a  rapid  and  very  deep  inspimtion,  and  so  con- 
Kiderably  that  it  liceome?  higher  in  degree  during  inspiration, 
therefore  in  the  inter\'als  between  tlie  expirations  than  during 
th«  expiration  it«eir;  on  the  other  liand,  gnidually  slow,  though 
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de«p  inHpiratioDB  weaken  conitidenibly  the  influence  of  expim- 
tion  on  the  circulatory  or^ns. 

By  tbest!  uroceeiliag*  tht-  iuBueuce  of  expiration  into  raie- 
fted  nir  upon  the  henrt  and  the  vewels  can  he  rpgulnted  by 
making  the  patient  iniipire  after  the  erjtiration  either  rapidly 
and  deeply  or  sioir]y  and  deeply,  ttcoording  as  it  is  denred  to 
aDgmenl  or  diminish  the  action  upon  the  circulatory  organs. 
This  in  ejt|)ecially  im[iorljint  in  the  cum>  of  many  tjmphyaematous 
nibject«,  when  ii  rt>tructton  of  the  lung  tiiuue  is  dcaimble  huj^H 
DO  special  action  on  thn  hfait  itnii  the  %'e8scls  is  dceired.  ^| 

We  are  as  yet  in  possession  of  little  material  in  tlie  my  of 
obnervations  regarding  a  ixwsible  secondary  effect  upon  the 
oir<!ulatiiig  organs;  Scbreiber's  inveetigalioni!  on  this  point,  a» 
ulao  with  regard  to  the  precvding  cbangeti  of  air  presKure,  lead 
to  a  negntire  concluMon. 


III.  pYNAMic  Action. 


B«<)tlfs  thcM;  purely  mechanical  effect.-'  on  the  heart  au 
the  tc»».''1h.  Biedi-rl  has  irncleavoured  to  prove  hrom  bii>  nbH^rva- 
tions  of  intlomnuitory  processes  on  the  respirutory  mucouit  mem- 
bnuie  that  there  i^  -a-Uo  an  nctuiil  dyntmiic  influence  butb  in 
inapirBtion  of  compressed  air  and  t^xpinitiou  into  nut^titnl  air. 

The  apparatus  nn  doubt  exerL-iseH  a  very  irritating  influence 
npnn  the  mucmix  niemhnin)^  of  tht-  air  [iuskilecs  and  ujton  the 
Imigd  by  friction  of  the  nir  i^nrrgrticjtlly  stTHiming  in  and  out, 
as  well  sa  by  there])eated  changes  in  the  pressure  and  fulness  of 
the  irMtwU.  The  effect  of  the  former  on  the  mucous  membranea 
txti  be  best  nlMert*ed  in  &  rec(<nt  cnturrh,  in  whieti  the  current 
of  air  driving  by  them  is  fell  quite  like  an  irritative  agent.  A 
similar  irritation  nui8t  nnturally  ariKe  when  the  capillaries, 
ptnpti^  by  the  inspiration  of  oomprcMed  air.  become  again 
ti^sely  filled  during  the  tinbsequent  deep  ex|kirationH  into  the 
open  iiir,  and  conver^-iy  after  an  increaiiied  iriilnx  uf  blixx)  in 
omMqucnce  of  expiration  into  hijghly  nirefied  nir  he<Minc  iigain 
compressed  and  emptit-d  during  the  succeeding  ordinary  re»pi- 
rntjoD.  Thette  nlrert)tion!i  in  the  fulnesB  of  the  vessaU  were 
observed  by  SumiULTbrodt  even  at  the  beginning  and  end  of 
ooo  and  the  nrae  reBpitntor}-  movemt^ot  with  the  pneumntio 
■|lpanitu«,  ucconting  un  the  activity  of  the  iuftjiimtory  mu«cles 
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or  Uio  preasure  of  tbe  npiiaralns  prevailed.  Further,  Ri^t>l 
has  mtfiilly  observed  the  paUiis  paradnxus  of  ("iriesinger, 
KiiBiiiiiaul,  Traube,&c.- — i.«.  an  obBervable  alteration  in  tbe  ful- 
ness of  the  veiwelii  in  insinratioD  nod  expiration  in  the  simple 
deep  rcspimtions  of  subnormaL  and  youthful  |>ersonK,  vbile 
Sonunerbrodt  bclicven  it  to  he  goncrat.  A  etill  more  itoportunt 
iaflaence  upon  t^e  circulation  will  natiirBlly  be  exercised  daring 
the  application  yf  tho  npitamtus  by  the  deepened  respirations 
of  the  more  tiirorifjly  diliited  or  eontmcted  lungs.  Biedcrt 
him^lf  has  comniuuicuted  various  ob»er\'ation8  on  patients  id 
proof  of  the  genrml  imtativc  action  set  up. 

In  cases  of  nggravated  aoute  cutarrb  even  hfemoptyais  was 
excited ;  iu  that  of  nnother  patient  with  aiithmatic  catarrh  an 
attack  of  asthma  lasting  34  hours  followed  infipirotioDB  of  com- 
pressed air  and  expiratjons  into  rarefied  air;  lawtly,  in  a  third 
case,  one  of  clironic  brnaclut.i»<,  in  which  inereaineil  troubles  set 
in  for  two  days  in  ronsetinpnee  of  the  patient's  having  i>xpoeed 
himself  to  wind  and  dnst,  inhalations  of  compresupil  air  were 
employed  with  decidedly  unfavourable  results.  These  experi- 
ences are  of  importance  in  the  jiositive  as  well  as  tbe  negative 
Dense. 

The  irritation  induced  by  the  cliange  of  intm-pulmonary 
prcesure  lias  in  suitable  cases  an  alterative  effect  oo  the  whole 
of  the  bronchial  mucous  membrane,  excites  the  relaxed 
eajjillaries  to  contraction  in  chronic  bronchial  catarrhs,  alters 
and  stimulates  the  circulation  of  tlje  blood,  and  remove*  stasis. 
Such  arc  tJie  results  whit^h  hiive  been  olwerved  in  chronic 
inflammatory  pro(M:»8r»  by  Biedcrt,  l^torlt,  and  myself  from 
expiration  into  rarefied  air  alone  or  from  the  alternate  appli- 
cation of  condcDBcd  and  rarefied  air,  such  as  the  iuivrovement 
and  cure  of  chronic  bronchitis,  admitting  of  no  other  intor- 
pretntion.  Itut,  on  the  other  hand,  these  variations  of  pres- 
t^iu-c,  jui^t  as  in  the  application  of  astringents,  arc  counter- 
indicated  in  cases  in  which  the  acme  of  acute  inllammation 
is  not  yet  passed  and  the  meclmnical  influence  of  condensed 
or  rarefied  air  would  act  as  a  new  and  even  more  violent 
excitant  of  iutluuuuatiuu ;  also  in  doubtful  ca«es  wc  must 
emplo}'  feeble  prcfistu-e  an^d  tshort  sittingi*  at  tbe  comraence- 
inent.     According  to  all  the  experiences  hitherto  laid  before 
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QG,  tbe  greAtest  caution  is  required  with  rarefied  air,  which 

produces  the  greatest  amount  of  irrttatioo,  and  b^  dil&tatioa 

of  the  pulmonarj  blood  channels  exerts  most  influence  upon 

iBAftmuiatory  s^iupLuDis.  i 

If,  however,  we  obacrvc  tht;  wuruin^  afforded  bv  Ittcdert'a  ^| 

«K8,  it  becoinct!  possible,  as  be  himself  admits,  by  beginning  ^\ 

flBpieUj  and  cauliously,  by  giving  nod  withholding  judieiuu^ly, 

t"i|8ilMlt  cuBes   which,  without   these   precautiuuti,   woitld   be 

liiMMnble  to  pneumatic  treatment,  and  which  pertiaps  fnr 

rauou  have  hitherto  hmtn  ik>. 


4 
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IV,  CBEUIOO-PHySlOLOCilCAL  ACTION. 

The  tberajieutie  v-aluo  of  change  of  blood  pressure  upon  the 

Mmtory  orgarus  has  been  supi>OHed  lo  be  due  chitfly  to  its 

chnnicid  efTect,  and  the  alteration  in  the  excli.'inge  of  gaseit, 

i.e.  in  the  absorption  of  oxygen  and  excretion  of  carbonic  acid, 

has  been  taken  into  nccotiDt,on1y  so  far  that  by  the  mechanical 

inBaences  of  preaiure,  portions  nf  the  luugd  which  were  pre- 

■    rioaily  lost  to  the  respiratory  procesit  are  again  inade  aviiiluble, 

and  thus  a  Inrger,   thut  is  to  say  the  normal,   quantity   of 

oyxgen  i^  again  rftceive<l  with  evenr*  iVKpirution.    A  stimulation 

^o^  tbe  oxidiniug  processes  in  the  budy  and  the  therapeutic 
consequences  which  follow  from  Jl  have  not  been  taken  into 
cuosideration  in  weighing  tbe  nii-thunical  effects  of  preaNure, 
soeh  as  remit  from  the  employment  of  the  transportable  pneu* 
Mfttic  apjKiratuii. 
w  If  Sj>eckV  estimates  of  tbe  absorfition  of  oxygen  and  ex> 
cretion  of  carbonic  acid  under  tbe  influence  of  changes  of' 
air  pressure  liad  lM*n  le*(  critically    viewed,  it    might    have 

Iappcftred  ns  if  an  increased  oxidation  in  the  body  had  been 
esmbined  with  the  result  of  thew  higher  values,  and,  supported 
by  these  experiment*,  the  idea  might  liave  been  entertained 
of  ntiliaing  ccilaiu  chaugea  in  air  pressure  for  altering  the 
oxidiaing  prucesHe-^  in  tbe  system  and  thus  obtaining 
definite  thcra{)eutic  results.  But  this  theory  was  fmiDd  to  be 
in  direct  contnidiction  to  acttial  hffts,  as  the  iocreaeed  absorp- 
tion of  oxygen  and  excretion  of  csirbonic  acid  in  these  experi- 
ments, as  Speck  specially  insists,  are  not  to  be  regarded  at 
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the  ezpresBion  of  a  motn^  rapid  oxidatiou,  but  as  thu  reiult  of 
the  rimply  pJiysk-al  profess  oftlie  ditTusion  of  gases. 

If,  in  r«ferenc«  to  thin,  vry  first  c'on«id*>r  the  excretion  of 
carbonic  acid,  it  is,  as  can  ht:  directly  tutccrtAioed  by  in»piraLion 
of  air  cUtirged  with  carbonic  acid  irntlrclj  dependent  on  the 
amount  of  cai'l»nic  ucid  conttiiucd  in  the  inspired  air.  The 
richer  the  air  is  in  carbonic  acid  the  less  can  be  exhaled  into 
it  from  the  blood  and  from  the  pulmonarj-  air.  When  the 
respiratory  air  contained  7  per  ci<nl.  of  carbonic  acid  the  blood 
gave  off  no  ojirbdnic  acid  whatever  to  the  air,  and  alt  the 
carbonic  acid  generated  was  n!tBJncd  in  the  systetn  (Speck). 
^\^le^  the  inspinitory  aii'  vas  chargetl  wil.h  yet  a  higher 
amount  of  carbonic  acid,  a  ]>ortion  of  thi^  was  actually  taken 
into  the  blood,  an  much  a^  I'O-ll  grainrae  in  the  nunute 
when  the  air  contained  as  much  as  1*5  per  cent.,  so  that  the 
percentage  of  carbonic  ucid  in  the  expired  air  liec&me  loss  than 
that  in  thv  im^piifd  air.  Bnt  thus  also  the  dependence  of  the 
expiration  uf  carbonic  acid  on  the  amount  of  carbonic  acid  con- 
tflined  in  the  iniipiratory  air  i^  fully  proved  according  to  Uie 
laws  of  the  diffusion  of  guse».  Tliercforc  when  then?  is  a  mwe 
abundant  supply  of  air  the  amount  of  carbonic  acid  cootained 
in  the  pulmonary  air  tit.inding  immediately  over  the  blood 
must  be  diminished  and  in  the  converse  case  increased,  and 
thuj<  in  the  first  inatance  th**  diffiision  of  cArh^inic  acid  from  the 
blood  will  be  ftieilitated,  in  the  itecond  it  will  W  impeded.  In 
genera)  the  absolute  excretion  of  carbonic  acid  incrcas«»:  with 
the  increAKiiig  qiumtity  of  the  inspiretl  air,  and  the  perc«utag» 
of  carbonic  acid  in  the  expired  air  dimini)«lie». 

Secondly,  tlic  absorption  of  oxygen  is  also  subject  to  the 
laws  of  the  diffusion  of  gases,  and  ita  absorption  by  the  blood 
fluctuttttjs  according  t*»  the  partial  pressure  of  oxygen  in  the 
inspired  air,  as  Sjteck  holds,  within  far  wider  limits  than  \\aa 
been  hitherto  supiM)se<l. 

In  liis  experiments  the  absorption  of  oxygen  rose  from 
0-323  gramme  in  inspiratory  air  containing  9-16  ^>er  cent,  of 
oxygen  uj*  to  0-786  with  a  percentage  of  (i3*48.  \\1ierea8 
the  nbaoriition  of  oxygen  rose  ou  an  avei^e  by  0-008  to  0*009 
for  CTcry  1  per  cent,  of  additional  oxygen,  it  was  found,  when 
the  increase  was  reckoned  from    1   to    10  i>er  cent.,  that  the 
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]ibM>rplk>ii  of  oxygen  increased  in  inveree  iiro]H>rtion  to  tUe 
increaxed  percc-ntage  of  it  io  the  iD^iiiratory  air.  From  10  to 
2U  [wr  cent,  the  increase  nf  nlMorption  of  oxygfa  iunountoil  to 
0*013  gnimine,  from  20  to  30  ]ier  cent,  pretty  nearly  the  mme, 
from  -IO  tn  50  \mT  eent.  0007,  and  thenceforvranl  as  far  us  03 
per  cent,  only  0*003  gramme  for  each  1  per  cent,  increase  of 
tinount  of  oxygen  in  the  inspired  air.  The  fluctaatiouB  vrMch 
laay  occur  in  iiHlividual  expi-rimeut»  arc  simply  to  be  ascribed 
to  the  fact  that  tJio  iibfiorptiou  of  oxygon  i»  only  imrtiully 
dependent  on  the  ditfu^ion  of  gases  in  the  blood. 

Ill  the  ealetdntion  of  llie  percentage  of  oxygen  coutainod 
in  the  expired  as  com]«red  with  that  of  the  inspin^d  air,  it 
appearv^d  that  llie  more  oxygen  there  wa»  absorbed  the  more 
oxygpu  in  proportion  the  inspired  air  contained  ;  the  difference 
between  the  amount  of  uxygeu  in  the  inspired  and  fxiiirut)  uir 
increased  up  to  42-73  pL-r  cent. ;  then  the  difference, instead  uf 
increasing,  diminished  slightly  up  to  63*48  per  cent.  This 
behaviour,  appiirently  reinnrkable,  i^  easily  aci'OunttHl  for  by 
tUe  eirenmstauot?  thai  the  blood  must  eveutmiUy  reach  a  state 
of  eaturation  towardu  every  amount  of  oxyjfen  contained  ia 
tbe  air. 

Thiin  condition  of  satanition  also  aooount-t  for  tbe  fiu-t  that 
the  absolute  absorption  of  oxygen  contained  in  the  inspiratory 
air  tuma  out  to  be  much  slighter  in  the  higher  i>ercentages 
than  in  the  lower. 

As  regnrdv  the  proporti<>n  of  the  expired  enrbonio  acid  to 
the  inspired  oxygen  Speck's  further  experiments  show  that  it 
ia  actually  only  a  qut-stion  nf  liber7ite<l  oxygen,  coming  under 
the  phyHical  laws  of  the  diffusion  of  gases.  Tbe  excretion  of 
oirbnntc  acid,  so  far  from  undergoing  an  inereaiw  with  the 
angmeiitptl  absnrption  of  oxygen,  either  remained  the  tame 
or  (bowed  a  decrease.  .S{>e«k  found  tbe  greatest  amount  of 
carbonic  acid  excrett-d  with  the  lowest  absonrfion  of  wtygen  ; 
with  increasing  absorjvlion  of  oxygen  the  pxcretioii  of  carbonic 
add  satfered  a  gnidunl  reduction.  This  [liniinntinn  wax  con- 
ditional upon  the  diminution  of  the  quantity  of  iuripired  uir 
and  wsa  wholly  independent  of  the  absoqrf  iou  of  oxygen. 

Whrn  the  inspiratory  air  contAins  but  little  oxygen,  ziccord- 
ing  to  the  fXi>erinienls  rcjiurtcd,  it  i.t  altogether  insufBcient 
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tu    form    the  expired   carbonic  acid,  nnd  when   the  quantity 

cciituined  is  greater,  half  of  the  nhsorhed  oxygen  in  reqiiired 
for  the  oxidatioD  of  the  liydrogeu  ;  in  the  foi-rner  cjiat-  then, 
the  amouut  of  oxygen  absorbed  is  not  enough  fur  a  quantity  of 
expired  c&rbotiic  ucid.  while  iu  the  latter  more  diMipptrars  than 
is  agaiD  expired,  as  the  cirbonicacid  gencmtcd  requires  exactly 
its  own  valurue  of  oxygen  for  its  fonnaiiou. 

In  tliL'  action  of  altered  air  pre>gure  ou  the  respiratory 
procesa,  due  to  the  employment  of  the  trail sportable  pneumatic 
apparatus,  the  abi>oqtlion  of  oxygen  uiid  excretion  of  carbonic 
atid  is  dependent  on  the  ordiuitry  phymcjil  processes  of  the 
diffusion  of  gat<e»,  and  muitt  not  be  regarded  n^  the  result  of  a 
stimalated  oritlation.  What  ie  effected  by  air  highly  chaiged 
with  oxygen  will  he  effected  by  compressed  air  in  which  the 
]>ar1ial  pressure  of  oxygen  is  increased  in  tlie  measure  of  it^ 
condensntinn,  and  the  same  reiiult  follows  au  increased  supply 
of  air,  for  in  this  ease  deniygenisetl  air  is  removed  in  greater 
quantity  thttn  unual  from  the  lungit,  nnd  the  air  eoming  into 
iuiDjediate  ucliou  on  the  blood  is  more  fully  oxygeuaied.  At 
the  same  time  absorj^tion  of  oxygen  and  excretion  of  carbooic 
acid  are  entirely  independent  of  one  another,  even  though  they 
follow  one  and  the  Kame  lav.  Au  iucrease  of  their  quantity 
depends  only  ou  x\w  profisure  to  which  the  respiiatory  air  is 
Bubjected,  iuid  on  tha  amount  of  increased  ventilation  of  the 
lungs,  but  the  amount  of  this  iucrease  ia  aluo  very  different 
under  these  circum»tanceH,  accunliiig  to  the  diffiisibilty  of  the 
two  gases. 

V,    Combinations  of  the  Uikkkiiknt  Modes  op  Appi-icatios. 

If,  bei«ide8  the  mode  of  applitiuion  of  the  four  kinds  of 
alterations  of  air  pressure  already  spoken  of,  iu  which  only  one 
jihaj^e  of  respiration,  either  inKpiratton  or  expiration,  i*  acted 
upon  at  a  time,  it  should  be  desired  to  subject  both  acts  at 
the  same  time  to  altered  conditiaQi>  of  air  pressure,  the  raising 
and  lowering,  by  the  pix-saure  of  one  atmosphere,  the  respiratory 
air  pressing  upon  the  lungs  may  again  be  combined  in  a  four- 
fold manner,  as  follows; — 

1.  Inspiration  of  compressed  and  expiration  into  compressed 
air. 


I 
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3.  Iniipinttion  of  rarefied  &di1  ex[>iratio»  into  coin[)ref«e<l 


ur. 

4.  Inspiration  of  rarelic-d  an<i  ciqnration  into  rarefied  air. 

Of  these  foar  possible  combinntions  only  on*,  inspiration  of 
compressed  and  expiration  into  rarefied  air,  Iislb  lieen  employed 
therapetitically,  as  the  others  ure  not  very  well  cnlculnted  for 
cnratiTe  purposeia,  atiA  can   be  replaced  by  pnrlinl  rhnnges  otJ 
pressare,  ali^o   beouxe    a    greater   amount   of    stren^h   audi 
dexterity  is  required  to  carry  tliem  oat  rightly  than  can  be-' 
expected    from  the  majority  of  ]iatient!<.     Speck  i.->  the  only 
ftnaa  who  bus  Rubjccted  to  a  further  trial  the  iuspiration  of 
nnfied  and  expiration  into  coaden^ed  air,  a»  al«o  the  inspira- 
tion of  conippeawd  ami  cxpimtion  into  oompre?sed  nir,  in  his 
wieotific  investigations    ii|ion   tlie    inAitence   of    altered    uir 
pnanire  on  the  respiratory  proceM, 

The  results  which  he  obtained  are,  however,  of  no  interesb 
for  the  aecuraie  estimation  of  the  influence  of  idlercd  air 
jirevinn;  on  the  respiraltOD  in  connection  with  pneumatio 
treatment,  and  thonfocc  hav«  no  place  here. 

(,«>  Tkf  inepiration  of  rarefie^l  and  Mpimiion  inti?  ftm- 
(fenwd  air  with  an  average  difference  of  jHreiuun!  of  22*4  centi- 
metres raised    tlie   respiratory  air  to   1*44,  the  ahsorpliom    of 
oxygen  to  1*08,  and  the  excretion  of  carbonic  acid  to  ]-26  of  j 
tlie  nonnal  amoont.  ^M 

The  reapimtory  air,  however,  again  diminitthcd  on  reaching 
a  certain  degree  of  difference  of  pres'aure,  whereas  the  ab3ori>* 
tioa  of  oxygen  somewhat  increased ;  not  so  the  excretion  of 
curhonte  ai^id,  which  reniaineil  fiie^L  The  ratio  of  inEtpjred  to 
expired  air  was  raii«d  aa  in  forced  respiration,  yet  it  appeared  na 
if  with  increaaed  pretfure  it  again  approached  nearly  to  the 
normal  ;  the  same  phenomenon  was  exhibited  in  the  ratio  of 
the  in9]tired  oxygen  to  the  oxygen  of  the  rarhonic  acid.  Tho 
depth  of  the  res|iiiation8  increased  very  evidently  with  the 
tnarcAse  of  the  retpiratory  imtK-diment,  and  their  frequency, 
vbiob  had  iDrrenxefl  under  slight  [treasure,  ditninixheil. 

As  soon  as  tha  retrpinitory  impediment,  was  removed,  the 
mpiratioQ  still  remained  evidently  forced,  the  respired  quantity 
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of  air  still  remaiood  considcmbly  iDcreased,  and  most 
nppnreatly  aflcr  the  strangest  respiratory  impediment  liad 
been  encountered.  The  mtio  of  im^piration  lo  exjiiration  <lid 
not  stand  \(!vy  liigli ;  the  absorption  of  oiygen  wa«  still  Bom(>- 
whal  higher,  and  thi^  dineharge  uf  ciirbonic  acid  had  also 
reinaintti  scinarwliut  iticreuM-'ih  The  ratio  of  the  insjiirfKl  oxygen 
to  that  cumed  nif  in  \\\v  cairbonio  acid  alill  indicati^  forced 
reftpiration,  hut  the  tKndcncy  lowards  rctura  \f>  nonnal  re- 
spiration and  to  an  equalitmtion  by  sparing  respiration  became 
observable.  The  depth  of  the  res|iiralions  very  soon  dimi- 
niahed,  nmldeolintNllo  thv  nonnal  iiv«ntge  and  lover;  it  was  at 
the  Bnme  linie  influenced  by  the  greatneu  of  ths  impediment 
it  had  lo  ovprcomc,  and  rfnuiint-'d  most  marked  where  the 
hiD<tmQ(-e  had  hnen  grimtest.  TIi<-  rcfljiiraLory  fi-eqnency  wa^H 
oonsiderably  int^eased,  in  inverse  order  to  the  depth.  ^" 

(i»)  T/(<  in«pimtion  of  ccmpr^s^H'l  and  txpii-ation  in(o 
compre^sfil  air,  with  slight  exoess  preBanre  in  e:q>iration» 
indnced  a  very  fonsidemble  increHiie  of  respiratory  air,  a 
□KHleral^^  ioerease  in  the  abst>qition  of  oxygen,  and  a  ^oueThat 
greater  excretion  of  oirbimic  arid,  so  thai  the  ratios  to  the 
normal  amount  were  1  :  1*47,  l'(IS,nnd  1-23.  The  pxpired  air 
lit  the  same  time  iittaiuej  a  slight  eii-t-ss  over  the  impired, 
and  almost  all  the  oxygen  iuspin-d  was  carried  away  in  the 
carbonic  acid.  Depth  and  frequency  of  the  respirations  were 
moderately  increased. 

Immediately  after  thc*e  respiratory  experiments  the 
respiratory  air  Btill  remained  somewhat  iocreased,  while  the 
abHorptiDn  of  oxygen  and  excretion  of  cai'bonic  acid  returned  to 
its  nonnal  limits.  The  ratio  of  innpimlion  to  expiration  «till 
continued  somewhat  high.  On  the  other  hand  the  excretion  of 
carbonic  acid  receded  in  comparison  to  the  absorption  of  oxygen  ; 
their  ratio  was  reversed  and  a  bnianee  wait  eittahlishcd  with 
regard  t«  the  previous  respiration.  The  depth  of  the  respira- 
tions had  deereasieii  considerably,  while  tlieir  number  increiujed 
jierceptibly.  MJ 

While  it  might  have  been  already  deduied  from  the  fnrmer^^ 
cxi>crimcnts  of  Speck  that  every  change  of  air  prewiurc,  whether 
it  aH'ccted  inspiration  or  expiration,  iucreaties  the  reaiiiratory 
activity,  and    thiit  this  occurn  most  markedly  and  evident! 
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respiratioD  is  lacUitatcd  by  rhnnges  ot  pressure, 
experimeDts  revealed  tjie  nlrikinf  fact  that  even  pressure  con- 
ditions which  acted  as  im(>edimeQts  to  ins)>iration  and  ex]>lra- 
tion  yet  produced  nil  iiicreused  activity  and  energy  whenever 
tbe  itnjtedimenl  could  easily  be  overcome  by  uiunnilftr  nctivityi 
If  the  impediment  exceeded  this,  then  respiration  wa«  per- 
ceptibly embarraiised.  In  in.-<pinition  of  nuefied  and  expiration 
into  condensed  air,  when  the  impediment  was  greatest,  with  a 
difference  of  pressure  between  20'6  and  25'1  centimetres,  the 
respired  uir  diminished,  and  the  ratio  of  thv  ini>pired  oxygen  to 
tli6  expired  carbonic  acid  again  approached  the  normal,  no  that 
ve  may  assume  thnt  wiili  continued  ikreseiire  thee«  ration  would 
be  reversed. 

The  second  oombiimtion  of 

IiMpimtion.  of  comfn'eHHed  and  e-rpttytiton  into  mrtfied 
was  at.  first  employetl  in  the  roMriwing  manner  :  The  pntient 
for  some  time  caused  to  inspire  rompressed  air  and  exjiire  into 
ordinary  air ;  after  that  he  was  iillowed  to  exjiire  fur  iwnie  time 
into  rarefied  air  in  the  manner  which  the  several  a|>]>aratuit 
admit  of.  It  is  clear  that  with  this  method  the  mechanical 
action  of  the  double  ehnngex  of  nir  pressure  upon  ras]>inition 
and  circulniion  van  not  fully  deve1o(wd,  as  hIko  the  jiartial 
action  of  the  excels  of  pret«ur«  applied  could  not  be  {mralyeed 
by  an  immrdiately  succet-ding  opjtosite  pre^Kure,  nor  could 
tneciiauicul  etTect  be  i>u])]Kjrted  by  the  other. 
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1.  EfiKt  on  the  RegpirtU-ton. 

When  condenM.'d  air  is  continuously  forced  into  the  luDgn 
daring  inspiration  and  sucked  out  again  into  rarcfif^  air  in  (be 
•Db«equent  expiration,  the  direct  effect  ofthis  mechanical  process 
11  to  increane  the  geiienil  effieitiiicy  of  the  respiratory  apparatus. 
By  meanfi  nf  the  compressiou-presiture  employed,  the  inspira- 
tory movement,  as  in  inspinition  of  eompresned  nir  generally, 
receives  an  addition  of  ^ttrength  which  e^ly  overcomes  the 
in»pimtory  resistances,  and  the  thomx  and  tbe  lungs  become 
nxn-e  dilated  than  i^  |ios!)ible  in  the  deejiest  innjuration. 
Similarly  aim  in  paithologit^l  states  the  brooebi.  rwollen  and 
ed  or  obatnetcd  with  muena,  become  iwrmcable ;  Uie 
eoIlApfed  alveoli,  containing  stagnant  uir,  are  again  distended; 
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and  filled  witti  freab  air  of  higher  teneion.  A  larger  amount  of 
air  is  convoyi-d  to  thi"  laog  than  i?  pwfiible  iu  tbc  greatest 
normal  iniipiration.  If  oxi>irHtian  into  mreSed  air  now  follows, 
then  by  ite  aspiratory  siictioo  not  only  the  respiratory  air,  but 
»l»o  a  i>orli(m  of  the  reBidual  or  reserve  air  will  be  withdrawn, 
in  pioi>orti(m  to  the  force  employed  ;  no  Idgher  pressure  is 
obtained  than  by  the  lartial  influeiice  of  c«mprpsat-d  air  in  the 
lungs;  the  liiDgii  do  not  remain  distended,  but  immediabely 
after  the  in^iration  of  coudeosed  air  a  nuctiun  comes  into  pUy 
which  even,  according  to  circarastonocs,  overcomes  the  pressure 
itself,  »nd  again  supijorts  the  rectractile  effort  of  the  Ituiga, 
60  that  1-liey  can  conlraet  energetically  »od  eompletely,  a?  in 
ordinary  respiration.  So,  then,  positive  and  negative  teosioos 
of  air  do  not  countenurt  oue  another,  but  rather  act  in  one  and 
the  same  direction.  Since  the  iuapiration  of  coinpreiised  air 
csufies  ihe  luags  to  become  more  distended  with  air  and  dilateti 
(he  Kteuosed  air  ijasaagcs,  it  becomes  possible  in  the  coure©  of 
the  sitting,  for  the  iiapiratory  uuction  of  the  rarefied  air  to  act 
goncmlly,  118  well  as  on  separate  porlionsof  lung,  which  may  be 
emphy«eiufitouR  or  which  may  lie  beyond  the  !atenoi<ed  p(u<sagi>R. 
This  alternate  expansion  and  retrnction  of  the  luog  tissue  aleo 
greatly  stimulates  and  increases  its  elasticity ;  on  the  other 
hand  the  expimtory  muscles  are  aided  in  their  tiiak  by  expira- 
tion into  rarefied  air  in  the  same  way  us  the  inspiratory 
muscles  by  the  inspimtion  of  compregeed  air.  Thus  by  the 
alteruate  action  of  jwsitive  and  negjitive  presi-ure  both  phases 
of  respiiatiou  are  more  completely  aeeotriplished,  inspiration 
(ind  expiration  alike,  than  by  the  partial  action  of  either 
separately.  Tlie  lungs  not  only  receive  with  e-ach  inspiration 
A  larger  quantity  of  fruj^h,  more  richly  oxygenised  air  of  higher 
dcnaity,  which  always  mixes  with  the  pulmonary  air,  but  aUo 
in  tlie  subsequent  expiration  b  quantity  of  air  esfeerling  the 
inspired  volume  is  again  expired,  and  at  the  same  time  a  jiart 
of  the  stagnating  reftiduat  air  charged  with  carbonic  acid  is 
removed.  Hence  it  naturally  follows  that  the  pulmonary 
ventilation  proceeds  more  rapidly  and  the  exchange  of  gases 
must  experience  a  very  considcnible  stimulation. 

Speck  found  that  the  respiratory  air  was  increased  in  higher 
propurliou  In  alternate  iuapiratiou  of  compressed  and  expiration 
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lotii  rarefied  air ;  in  tlie  greatest  difTerence  of  prEsmreemployiHl 
liy  bim,  1 7*6,  the  ratio  wa»  I  :  2-30.  The  absorption  of  oxygen 
U)d  the  excretion  of  carbouic  acid  also  increiv^d  perceptibly,  in 
111*  ratio  of  1  :  1-20  and  t  :  1'71.  This  increase  rose  vtth  tbe 
rfiflereaee  of  pressure,  and  the  rise  is  more  considerable  than 
with  the  other  metbods  wc  hnve  donlt  with. 

Speck  nlRo  found  a  cou^idorablc  increniae  in  the  ratio  of 
in^ired  to  expired  air ;  more  air  had  been  expired  than 
inspired;  the  excret«.-d  carbonic  acid  conUlned  considerably 
ttore  oxygen  than  wiis  inspired.  The  incre-.i*e  in  the  dcptli 
of  Uie  req>imtiDne  occurred  ia  the  ratio  of  1  :  1*53,  and  in 
theii  frequency  in  the  mtio  of  1  :  l*50,  A  short  time  after 
the  experiment  the  re^ipiratory  air  was  rtill  somewhat  increased, 
and  still  exhibited  in  the  high  ratio  which  the  inspired  air  bore 
toibe  expired  the  character  of  forced  respimtion.  Thia,  liow- 
ever,  only  applied  to  the  qiuintily  of  air  reftpirwl.  Absorption 
of  oxygen  iiud  (*xcr(?tion  of  carbonic  acid  noon  became  again 
Dortiuil,  and  »ihnwcd  a  trndrncv  to  diniintition,  which  became 
dearly  marlcfd  when  tht^  re j^pi ration  vns  examined  immediately 
kfler  the  cessation  of  the  action  of  the  altered  air  preuure. 
The  tendency  to  a  diminution  and  an  equalisation  of  tbe  whole 
ft'*pirBlory  process  also  showed  itself  in  the  high  figure  of  the 
CEXj^n  retained  in  tbe  boily.  The  de|ith  of  the  respirations  at 
onct?  dimini«hwi  and  s:iiikiiut  incoDsidfnibty  below  the  normal, 
while  thr  frwiuriicy  remninwl  heightened. 

An  anti-dyspntcic  effect  muiit  immedtatcty  follow  theappli- 
cation  of  th(^  iiifluRnoe  which  this  altemutc  mnrlc  of  rp.<ipiration, 
tbe  Mmultaneous  chatlges- of  pressure  during  ini<piratioa  and 
expiratioQ,  exercises  opoQ  the  hreathing,  without  regard  to  the 
question  whether  inajwration  ur expiration  or  lx>lh  str  hindered. 
Laotly,  under  a  hmg-cont  iuued  use  nf  the  trealm'>nt  under 
medical  gnidanoe,  in  lungs  with  atelectatic  cotiditioos  diw 
Co  compr*-i>non  and  infiltrntion,  -with  ehmnir  changes  and 
thk-keningf)  of  the  broneliial  mucoun  membrane,  as  also  in 
emphywmatooK  inflation  and  consequent  diminution  of  the 
Tjljd  capacity,  there  is  no  doubt  that  a  permaaeot  increase  of 
iba  %*itat  ca|iHcity  and  of  inspiratory  and  expiratory  force  will 
be  obtainrd  and  clearly  prove<l  by  means  of  the  iipirometer  and 
poeiuxuitonitftar. 
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The  r«3uUs  readily  dinlucible  from  the  theoretic  conuidera- 
tioa  of  the  mechanicnl  inflttence  of  :iUemate  ooadensatioD  nml 
rarefaction  of  iha  air  on  the  lungs  have  already  found  general 
confirmation  m  practice, and  the  desired  effects  have  been  more 
rapidly  nnd  completely  dhtained  than  by  the  appliciition  of  a 
pfirtially  altered  pressure  of  air,  or  by  intemiitteot  inspirations 
lof  ooiupressed  and  expirations  into  rarefied  air,  or  by  repeated 
iOBpintioDB  of  coiDpreiiseil  air,  in  which  prc^iare  and  Ettctioa  do 
not  vork  together  in  the  same  uray  and  support  oaa  another. ^^ 

2.  Action  on  the  Heart  and  the  Circulaiiotu  ^^ 

The  application  of  iutra-thoracic  p-rewure  increasing  and 
diminishing  iu  immediate  sequence  will  exercise  its  influence 
not  only  on  tlic  mechanism  of  respiration  but  also  on  the  heart 
Hnd  the  circulation. 

If  the  gnuiuidly  increased  pressure  in  the  lunga  during  the 
inqiiration  of  condensed  air  raises  cardiac  force  in  syrtole  and 
faciiitatrt*  the  action  of  the  heart,  ou  the  other  hand  the  im- 
medintclv  succeeding  dimination  of  the  pressure  during  the 
subsequent  expiration  into  raretifd  air  impedes  the  contraction 
of  the  cardiac  muscle  aufl  lower!'  its  efficiency.  Waldenhurg 
at  first  eijjrewsed  a  fear  that,  by  the  continuous  action  of  two 
extreme  prewures  which  act  uixm  the  heart  in  this  form  of 
respiration,  we  might  burden  the  hi*»rt  with  an  abnoruiat 
labour,  or  at  leAJt  induce  a  considerable  effort,  and  exert  an 
influvuce  not  without  danger  to  it  ami  the  circulatory  conditioot 
generally.  Waldenhurg's  feais  have  not,  however,  been  oon- 
fiimcd  in  this  direction  by  the  remit  of  his  experiments,  and 
he  has  Wmself  been  led  to  retract  them,  while  they  were  never 
entertained  in  any  other  quarter.  On  the  other  band,  |>o»itiv« 
and  negative  presi'ure  in  relation  t(i  the  heart  and  its  activity 
stand  in  opi>osition  to  one  another  and  canoel  one  another,  so 
that,  although  they  do  not  exert  any  injurious  influence  upon 
the  heart,  no  permanent  therapeutic  «ftect  can  bo  obtained  by 
their  means. 

The  continuous  increasing  and  diminishing  pressure  in  the 
lungs  induces  similar  antagonistic  eAWts  in  rapid  sequence  in 
the  conditions  of  the  blood  current  and  the  fulness  of  the 
vessels.     WhereaB  during  insiiiralion  the  blood  of  the  lesser 
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cirailntioD  becomes  metre  and  more  <lnmmei]  up  b^  the  in- 
riieaiuiDg  of  condeiued  air  and  eveDtnallv  fi\\»  to  excess  the 
^jntanic  veins,  the  aApirat^ry  ttiiction  of  the  immediately 
•meedin^  expiratioa  into  rarefied  nir  drswi)  back  Ihe  blo»d 
tgufi  to  (be  pulmonary  sar^e,  facilitates  the  outflow  of  blood 
bom  the  great  venoux  triiiikii,  Bupplies  tht^  pultnonary  circula- 
tiai  more  abundantly  with  blood,  nnd  pmporlionally  inpr<>a!ie8 
the  qunntity  of  blood  in  the  art«rieH  of  the  sy»t«mic  circQhition. 
In  thiB  way  there  occars  a  more  rapid  filling  and  emptying  of 
the  retscls,  excluding  partial  hyperiemia:  the  flow  of  lymph  in 
tlic  tiasaca  is  generally  accelerated,  and  tiaiiue  rhangc  and  tis«ue 
ROtntion  arc  promoted.  It  is  owing  to  tbi^  alternation  of 
inlnpulmonar^'  pr<-s$urc  that  no  contioooua  influence-  can  he 
ol>tained  over  tlie  circuhition  by  alternate  inKpiratioD,  as  by 
I  tJie  dimple  iDi^piniLion  of  compressed  air  or  ex|)iiMlion  into  ntrt^ 
L  Wair,  where  the  like  effect  of  preiMun.'  dof«  not  extend  oi-er 
■  tfc>  Kapiracory  phase  aninflurnced    by   the  MpparatUf).      The 

V  MQ|llajment  of  the  altrmnting  methmls,  therefore,  coniplL'tcly 

V  CHludea  the  [mrlial  intluence  of  positive  or  negativt;  pri-ii- 
lUTB  on  the  tienrt  and  the  reraels  in  the  direction  ahnvA 
R»Btione<l,  Oq  the  oih*>r  hand  the  dynamic  influence  o( 
iMpinition  of  compreR«ed  and  expimtion  into  mri-tii-d  air. 
first  bronghi  forward  by  Biedert.,  tony  be  developed  mure 
rapidly  and  shiuply  in  siiiuble  ca*w  and  u»^ceMitmtr  gr«»tpr 
I»nH«i(io  iu  tlitr  indications.  At  any  rate  the  traitmi-nt 
viU  cot   jiroduce  any  nctaally  injnrious  effect,  even  if  c-aHea 

Pning  a  tiubncutc  courae  are  iubmitted  to  it,  nnd  any  iiTJtii- 
•  effect  of  the  changeft  of  prewnre,  at    once   obi^rvable, 
aid  immediately  lead  to  n  modifiontJon  of  the  method  or  a 
iHtlidn  (o  euuillient,  soothing  remedies  and  inhalatiuu^. 
Lastly^nK  regnrds  iiH'niorrhages,  which  might  be  induced  by 
the  constantly  alternating  changes  in  preuure  and  in  the  ful- 
A|r««  iif  the  pulniouary  vessels,  there  is  no  greater  danger  here 
Btlmn  iu  the  use  nf  the  intt-naittent  method  wr  expintliou  iritn 
^(arefied  air,  and  in  cases  iu  which  pulmonary  luemorrhageo 
lave  already  ocoinred  or  are  to  he  feared  the   lungs  »hoiilH 
be  Kibiuitted  to  the  suction  action  of  dimiaishnJ  pressnre. 
It  will  be  Been  from  tbeite  ex|»erimentfl  and  deductions  that 
6ekl  for  the  employment  of  the  alternating  method  In 
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tolerably  wide,  and  extends  from  tlie  projilijlncttc  treaiment  a 
feeblp,  phthifimlly  predicpfwptl  persoriR  with  jttiralvtip^jjawi 
lytisckem.)  thnrax  and  undeveloped  kings,  especially  the  niipe 
lobes,  luwl  in  tlie  imperfect  hiematosis  of  amemie  and  clilorot) 
oondilionSt  chronic  bronchial  catan-hs,  with  copions  mocou 
secretion,  to  aid  Knd  fiu.-iUtatc  cxpcctarit ion  mechanically,  tii 
to  compTMiion  and  fitclectasifi  of  the  pulmonarr  tissue  aftt* 
pleiiritio  exudatimis,  bron«hiectatic  oavt'rue,  M-rofiilona  imcru 
monia*!,  lironchial  asthma  at  the  moment  of  the  uttnck,  am 
liwHj  certain  cardiac  affections  which  XvaA  to  disturbances  a 
the  pulmonary  circnlntion  and  intrrfcrc  with  the  chemica 
processes  of  respinition  (uccuidiug  to  Cube,  Hjini^h^  Geigel 
and  ■pfffional  observations). 

The  technical  arranji;emcnt  for  the  alternating  method  ii 
?imple  on  the  whole;  two  apparatus  are  required,  so  combine* 
with  one  another  that  the  respiratury  tubes  commiinicnt«  will 
one  flommon  valvf,  which,  when  turned,  enables  now  the  oat 
apparatus  with  condensed  air,  now  the  other  ap[raratU8  witli 
rarefied  air  to  b*.'  nsriL  Most  of  the  apparatus  which  are  noii 
in  H?©  admit  of  this  combination,  as  tJiose  of  Waldenburs 
Schitilzler,  Cid>e,  Ocigcl,  Kinkier,  and  others,  and  may  be  tised 
for  the  simple  and  combined  method.  If  oneap]iaratus  is  used 
repjularly  fer  inspiration,  the  other  for  eicpimtion,  even  though 
tJiey  have  been  used  frequently  by  different  {latients  sneces- 
wvely, cleanlinesR  and  exemption  from  infection  are  to  a  certain 
extent  ftecniwl.  Weil  and  Schnitzler  have  also  constmcte<l 
donble  apparatus  on  Cube's  principle,  which,  as  nlready  men- 
tioned, liavG  proved  serviceable  both  for  the  simple  and  Iht 
coriibiiied  methud. 

The  intermittent  methods  can  of  course  be  carried  out  witli 
all  the  apparatus. 


MODIFICATIONS   OF  THE   METHOD. 
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In  addition  to  tho  application  of  compressed  and  rarefied 
air  to  each  respiratory  phase  or  to  both  together,  we  may  abc 
fitter  the  respiratory  air  itself,  which  is  ine])ired  under  a 
strong  pressure,  not  only  in  its  physical  constitution  but  in  itt 
chemical  combination,  and  so  endeavour  to  obtain,  nccor 
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1.1  llie  indicatione,  other  physical  or  chemjcal  effects  tc^ether 
vith  the  iaechH.nical  effoct.  We  i)iopose,  therefore,  to  con- 
flder  (he  followiog  moditicaiionB,  <1erive(!  partly  frrnn  theory, 
[■utlv  from  piBctice,  of  the  sitnplu  jmcumatic  method  vith 
cKltisiveljr  mechanical  action. 


1.  AUeratwtK  of  the  Vhyalcal  Condition  of  Cmulcnaed 
Inspiratory  Air. 

With  regard  to  the  phj-sical  behaviour  of  compressed  iiir 
■bea  brought  into  contact  with  the  rrspinitory  organ:*,  the 
Only  a)t«ratioQ  hitherto  found  neccsmu-y  ia  that  of  raising  its 
temperature. 

Rauke  attempted  to  modify  the  irritaling  effect  of  cold 
iwpinitory  cir  streaming  in  under  increased  prewure  by 
Winning  it  when  it  seemeil  neceaaary  hy  previoiuly  filling  his 
ii{i|Nuratii8  vith  warm  vater.  More  recently  Tobold,  and  Hauke 
iDo,  in  hi«  improved  apiwratns,  liavc  devineil  8[)ecial  armnge- 
ineats  for  raising  the  temperature  of  the  air  as  it  flowb  out. 
Hiuke  recenlly  recommended  insufflatioDs  of  air  heated  to 
about  46"  C.  in  pharyiigttul  Ui[»hthi*j-ia,  as  I  had  uivitctf  done, 
iadf  Bcoording  to  Dr.  Becker'^  reports,  obtained  fuvounible 
lt5>  A  reactive  ^uppunition  and  the  Rolution  of  the  false 
.embranes  are  promoted  by  the  action  of  air  mised  to  a  higher 
>mj»erature  iu  the  same  way  as  by  the  influence  of  hot-water 
Ilauke  effected  this  change  of  tcmperalure  by  con- 
ectiug  with  his  apiiumtus  a  VultTs  flask  containing  hot  wattT. 
iValdtnburg  also  couucdcd  the  rtrsitiratory  tuhi- of  his  np[>a- 
tiu  vith  a  Wulff'fl  flask,  and  filled  it  one-third  with  vater  uF 
e  temperature  of  50°  to  60°  C.  Again,  a  tiask  filled  with 
aler  can  be  heated  by  a  spirit  Itimp  during  the  whole  i>eiiod 
the  insptratioDS  and  kept  at  an  even  tempemture. 
Walilenburg  also  culled  atteniiou  to  the  fact  that  thi* 
ertion  of  a  \Vulfi''»  flaiik  ait  will  us  direct  heating  lovent  the 
ity  of  the  air,  nhich  becomes  dilated.  He  buluncm  thin 
•of  pressure  force  hy  increasing  the  ireights  which  effect  the 
uiou  by  an  excess  piessure  of  about  G  puuuds. 
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a.  Aittralion  of  tht  Chemieal  Con»tituenU  of  Comden*^ 
JiiS-piratory  Air. 

Atinasiiheric  uir,  comiios*-!!  of  a  mixtiirc?  of  osygen  and 
iiilrogeii,  can  tiliin  be  t-hniiged  in  its  chemical  coDstituent.",  tu 
order  thot  it  may  exereiec,  in  ndilUion  to  the  mechanical,  also 
a  clitmico-phnrmacological  influence  upon  the  muooun  mem- 
branes and  the  pulmonary  surfitce,  and  nUo  upon  the  exeliauge 
of  jpises  nikd  the  respiratory  process.  These  ehanges  may  bo 
brought  about  in  two  ways — first,  by  iucreasiog  one  or  the 
other  of  the  two  gusen  conHtituting  atmospheric  air,  iind 
Mecomlly,  by  miiiog  other  gasep  or  vaiwinrs  vith  the  air  itself 
iiuil  fiiudiug  tbem  to  be  inhaled  by  moone  of  the  pii<.'umatio 
ap[>Hi-atu@  under  increased  pressure.  ^H 

(o)  Inemut  ^fthe  feoeral  Gateam  CvtttitttatJg  of  Alnf>tj/h*rie  Atr, 

As  re{)eate(I  attem])t.M  had  been  made  at  a  former  jieriod  to 
enipliiy  the  inbalalinn  of  oxygen  gas  lhera|>eutically,  so  the 
amount  of  oiygen  cnntiiitif'd  in  the  air  compreMcd  in  the 
pnetiinatic  apparatus  has  been  increased  areording  to  the  same 
indioationet,  in  order  to  jn'oducp  a  series  of  specific  effects  under 
the  simulliineous  influence  of  increased  preeeure.  We  are  not> 
however,  in  posseaaion  as  yet  of  sufficiently  convincing  evidence 
to  be  able  to  decide  whether  or  to  what  extent  under  such 
cin-uinstances  an  iufluenc**  can  be  gained  over  the  processes  of 
c4Hnbu»tion  and  change  of  tissue,  as  well  iis  over  nutrition  and 
wingiiificiition,  by  intreased  sTipply  of  oxygen,  although  the 
iiiijitiure  of  oxygen  with  lite  iuspinitory  air  hn?  been  rej)eatedly 
recommended  in  various  quarters  (Schnitiler).  (Cf.  supra, 
Inhnlatioiis  of  Oxygen.) 

But  even  the  inhalation  of  an,  increased  quantity  of  nitro- 
gen in  pulmonary  phthisis,  to  whicli  recently  many  favourable 
n-sults  have  been  ascribed,  haH  been  repeatedly  proposed  and 
curried  out  in  connection  with  the  inhalation  of  comj>re8sad  air. 
An  accumte  judgment  <A  the  results  hitherto  obtained  and  of 
the  mode  of  action  mnst  be  reserved  for  further  invefitigatioDft. 
(,V.  aupro,  inhaktioa  of  Nitrogen.) 


MoniriCATJOxs  of  the  xbthod. 


Cvmbimaim  of  VoiatiU  SftilHnat  SubrtarKm  tetth  ComprmtMi 

It  was  quite  natoral  that  eren  in  the  first  attempts  i 
jAaj  the  direct  influeocc  of  I'ouipre^ed  air  ou  the  re&i>iratonr' 
organs  the  idea  «bould  eug^et  itself  of  eotutnuiug  with  it 
medicated  subetanoes  vhtch  volatilise  at  a  <:orTe?t>onding  tem- 
peiutore,  and  this  idea  ha?  been  very  freqnently  cnrricitl  into 
effect  from  the  time  that  Hanlce  oonatractcd  the  tirst  tiansport. 

:  apporatuii  down  to  recent  times. 

Haake  heg»n  by  simply  adding  vapours  of  mart^h  mallov 
tea  iu  irritative  cough,  then  turpeatiue,  tar,  deooctioos  of  oak 
and  ptue  bark,  decoctions  of  fir  conee,  iu  copious  mucous  secre- 
tion, In  the  water  of  bis  appamtui ;  Inter  on  he  ooiutracted  and      i 
described  a  separate  receptacle  for  this  purpose.     V.  Cube  Ufe^H 
the  rapoure  of  iir  oil  to  act  ii{)oii  the  reepinitury  inupout;  mem*' 
braoe  in  combination  with  L-on)i>rv8sed  air  iu  chronic  bjunohiat 
catarrh  and  in  diffused  bronchiectasis  n'ith  offeusive  expectoraF^| 
tiou.     Domnnaky  us<.-h  oil  of  tnrpcnlinc  and  carlmlic  acid  iu  I 
per  cent,  solution  vith  excess  pressure  of  yh;  ***  I'z  atmosphere 
in  phthisis  with  tormeotiog  cmtgh  and  mucopurulent  exi)ec> 
location,  without  hanng  observed  any  symptoms  of  irritation. 
The  cough  and  the  expectoration  diminiitht'd,  and  the  hing  cajia- 
trity  increased  in  the  case  of  one  phthiDical  subject  from  2,A50 
to3,100cabiccentimetTe.<i,  in  another  frmn  2,l(i0  to  3,200  cubic 
eentimetres.     Another  combination  of  inspirations  of  condenmHl 
air  or  ex{>irationa  into  rarefied  air  with  Bimnltaneous  or  pri 
««ling  inhalations  of  «tl  ammoniac  in  acote  or  chronic  faron 
chitjs,  as  well  as  in  emphyaema  with  bronchitis,  was  demised' 
by  Croa,  who  cauM-i*  the  more  or  less  compressed  air  to  pawi 
through  orl-  or  two  combiut-d  WulfTs  flasks   filled  with  hot 
aqoeoua  solution  of  sal  ammoniac  before  it  reaches  the  respi- 
ratory mavous  membmne.     As  sal  ammoniac  only  sublimes 
with  dry  heat,  it  is  only  the  warm  B<]iirous  vaixiurs  which  are 
here  inhaled  together  with  particles  of  sal  nrnmoni-ic  mrchani- 
eoUy  carried  over  by  the  compressed  air  (v.  Sal  Ammoniac, 
*  Cliemicul  Part ').     In  pure  bronchial  asthma  Biedert   mixed 
four  drojid  of  amyl  nitrite  by  means  of  his  Mvli^ttnenten' 
tiicker  with  the  com  pressed  air  inspired,  nod  thereby  obtained^ 
tlie  desired  results. 
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For  generating  the  vapoum  nod  combiniDg  tiiem  vith  the 
compreased  air  either  a  WulfTs  flask  (v.  Cube»  Waldt-nlmrg, 
iXinuuisky,  Cron)or  any  other  suitable  contrivance  (tin  oipKule, 
Medicament f7ikSclur\  according  to  Haniecb  and  Uiedcit,  may 
be  used,  being  conneetod  vith  the  resjumtoiy  lube  betireen 
cock  and  apparatus.  The  medicinal  subetaDceo  themselves  are 
mixed  willi  wat«r  or  dnipji«d  od  cotton  wool  in  the  receptacle, 
«i  Unit  tlif  air  |>a»»ing  through  under  iucrwist-d  prt-nsiire  col- 
lect* the  vojiourB  as  they  arc  evolved  aud  carrJCH  tlietu  into  the 
Itinninid  nuniBcutiona  of  the  bronchi. 

Another  mctbod  h)U  been  introduced  by  I>r.  Crubler  and 
fiirther  employed  by  Hiiniscli.  An  orifice  is  made  in  the  upper 
lid  of  the  cyliuder  in  \\ftldenburg'8  apisiratu*,  wluch  is  closed 
airtight  by  a  8to])cock,  and  connected  with  a  tin  capsule  con- 
tuiuing  the  volatile  subtttances,  so  that  theapjuimtus  is  filletl 
with  air  which  pasaeti  through  it.  In  Uiia  vruy  the  volatile 
medicament  It  mingle  directly  Vlth  the  air  flowing  through  the 
cylinder  while  it  in  in  process  of  filling  i  (hen  the  cock  ia  clos«d, 
and  the  now  medicated  air  compreescd  and  inspired. 

It  is  needless  to  ray  that  in  thi-  introduction  of  these 
diflerent  eoulrivauL-eii  regard  must  be  had  to  the  resistttQcea 
which  on  this  account  the  compressed  air  meets  with  in  ita 
transit,  and  to  the  consequem  loss  of  pressure,  and  a  compen- 
sation of  a  few  pimnde  niust  therefore  be  added,  as  when  con- 
densed air  in  tvanncd,  A  portion  of  the  medicated  vajmurE  will 
also  be  lost  iu  following  Cmbier-Hauisch'a  method  through 
absorption  by  the  water  of  the  apparatus,  and  thus  a  stronger 
conceutralion  will  be  necessaiy  than  in  the  ca«e  of  umptc  in- 
balutiou  ;  repeated  experiments  will  soon  enable  us  to  find  the 
right  [)roportion  for  each  ca^e. 

The  number  of  medicinal  Bubatances  which  can  exercise  an 
influence  upon  the  respimtory  mucous  membmnewhca  inhaled 
in  this  manner  together  with  compressed  air  is  very  small, 
and  almoift  limited  to  a  few  ethereal  oils  and  some  other  sub* 
stances  which  vohitilige  at  ordinary  or  slightly  elevated  temjiera- 
turea.  The  indications  for  their  employment  are  in  general 
conditional  upon  those  pathological  changes  which  have  been  al* 
ready  mentioned  in  the  first  part  of  Liiis  work,  and  are  not  materi- 
ally enlarged  by  combination  mlb  oondcu&ed  air.    It  mmt  not 
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be  forffotten  that  coodeosed  air  itself  acts  as  ao  trritant,  whicli, 
wbea  injudicioufily  used,  aggravnt«s  acute  and  subacute  iuflaoi- 
matoiy  oonditiuiis  of  the  luucotis  menibnme,  Hud  mav  leFid  to 
uopltiflsant  sequela.-.  This  will  be  still  luonr  the  case  when  tht; 
caropreftttcd  air  i«  mixed  with  eubsLanccs  which  in  themselves 
nert  an  irritative  uud  ultenitivt:  influeticc  on  the  ro»|tinitory 
macDUB  membrane,  aad  it  \s  quite-  itot^sibU-  that  the  air  im- 
pregnated with  these  substances  may  act  iojuiiotisly  under 
einnuustauees  where  it  vioulil  have  been  ])erfeetly  lulerated 
Kithout  thut  cumbiuatiuti,  or  cuuversely  the  mediciimL  sub- 
ilancei  might  have  caused  no  irritation  in  the  rexpiraKiry 
organs  uneombiued  with  the  pressure  action  of  the  eondt-niieil 
■ir.  Bieilcrt  liiis  made  some  obsenat ions  on  this  jnint  which 
show  that  great  caution  iti  neccssai'y  in  the  employment  of 
medicated  compresHed  air. 

In  caset),  therefore,  where  it  is  neceiisaiy  to  obtain,  in 
addition  to  a  mechanical  influence  upon  the  respiratory  and 
circulatoiy  organs,  a  chemteal  influence  i^uch  as  may  be  obtained 
ftom  the  volatile  substances  uamcd,  as  also  in  cases  which  de- 
maod  a  more  vigorous  pharmacological  actioa  of  other  lulv 
stances  not  ao  readily  volatilised,  it  will  he  better  to  employ  the 
earlier  described  mcthode  of  iiihalutory  treatment  and  \o  use 
these,  together  with  mechanical  treatment  by  means  of  the 
pneumatic  apjiaratus. 


■  RANGE  OF  APPLICATION  OF  ALTERFH  AIR  PKE9- 
B  SURE  ACTING  ON  THE  PVLMONAKY  SI  It  FACE 
^L^  ONLY. 

^^^P  1.  Indication*, 

■  The  general  iudieatioos  for  the  mechanical  treatment  of 
B  ilttcases  of  the  respiraiory,  and  in  jiart  alsu  of  ihe  circulatory 
V  oigausf   may    be    logically   deduced    from    thu    phyi^iolugicul 

influences  of  chaoges  of  air  prc»<uri±  ou  the  inspiratory  and 
expiratory  current  us  tict  forth  in  the  previous  section. 

1.  Hiuce,  accunliiig  to  these  iu^etitigation«,  i»j>y'<i-u^icm  oj 
tutafrreutil  air  expiinds  the  luugs  and  the  thorax,  iucreaces 
the  Iting  nijiaeity,  and  the  inspiiutury  as  weU  as  geofrall. 
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expiralory  pressure,  aids  the  inapiratory  forcp  aud  promotes  the 
ventilation  of  the  luogs  to  a  certain  extent,  while  on  the  other 
liand  it  irngtedes  the  pulmonar}'  circuliition,  forces  the  blood  oat 
of  the  pulmonary  tissuR  and  ftom  the  sarface  of  the  respiratory 
organs,  and  thus  in  part  act«  antiphlogisUcally,  in  jiart  in  a 
certain  sense  vs  a  tttiinulant,  it  ia  cajmhle  st  the  same  time  of 
countfrnctiug  inspiratory  and  expimtory  dyspna-a;  therefore 
it  will  be  found  useful  therapeutical K  in  wW  cases  in  which  the 
respiration  is  weak  and  superficial,  in  which  the  longs  cuinnt 
fully  exi>and  and  are  restricted  in  voliuoc  either  aaturnlly 
or  jwitholojiically,  in  wtieli,  thoreforc,  the  exchange  of  gusea 
in  tlie  lungs  is  cheeked,  and  in  whieh,  finally,  the  vascularity 
in  the  respiratory  mucous  nienibranes  and  the  Umg  itself  is 
nlmonnally  incrKUJ»ed,  therefore  in  (he  phthisical  Itabit^  In 
phthisis  itself,  in  pleuritic  exudations,  pulmonary  atelectasis, 
hrondiiti^,  aethinn,  steuusia  of  the  upper  air  pu^uges  and  the 
trachea,  asphyxia,  Jtc. 

2.  And  further,  since  a  portion  of  the  residual  air  is  pHmjied 
out,  and  the  intra-thoracic  pressure  reduced  under  physiological 
conditions  hy  txptTaiimi  into  Tarefied  uir^  and  the  lung  con- 
sequently relrarted,  expiratory  pressure  in  the  lungs  and  lung 
cajKicity  are  inereaserl,  the  lung  is  freely  ventilated,  and,  in 
cootnidistinction  to  the  effect  of  inspiration  of  compressed  air, 
the  pulmouary  blood  veasela  are  widened;  thus  the  vadcularity 
of  the  lungn  in  increased  and  a  Rpeeific  stimulation  exercised  ujion 
the  tissue  itself ;  lh*refore  inrlicntions  for  the  employment  of 
expiration  into  rarefied  air  will  exist  in  cases  in  which  the  lungs 
are  dilated  beyciud  their  normal  volume,  the  expiratory  force 
enfeebled,  and  the  air  in  the  lungs  stagnating,  in  which  there 
is  a  dinunishcd  amount  of  bluod  in  them  and  the  exchange  of 
g)ise»  no  longer  pntceeds  normally,  in  consKijucncc  of  their 
deficient  rectractile  force,  therefore  in  bronchitis,  emphysema, 
phthisis,  &c. 

3.  As  the  meclianical  influence  on  the  affected  organs  by 
means  of  pneumatic  apparatus  is  not  alwavB  dependent  on  the 
particular  disease  which  exists,  but  more  particularly  on  the 
sYiuptoms  whieh  mar  induce  conditions  only  remediable  by 
mechanical  measures,  therefore  in  individual  cases  when 
attended  with  simultaneoos  development  of  scvcml  such  con- 


I 


CO  VSTERIXDICA  TIOSS. 

ditiniiM  in  the  lungs,  itivpiration  of  tcmpreased  atrmnst 
eiDplojec)  as  well  as  expiration  irtio  •mrejied  air. 

2.  Cotmlerindications. 

Tbc  increase  or  decrenfio    of  iotrupulinonarv  pn>s«iire 
netma  of  the  puoumatic  upp'Ortittu   is  count  oriii <U cut  ed   iu  a1 
series  of  ]>atho]ogiinl  conditiuns  in  vhicti  a  definite  cluiDge  of  J 
pesaure  acting  upon  the  luii^  uiitl  the*  iritnitlioraoic  vaecuLir 
system  either  gives  rise  to  niechauiL<al  lesioiiB  or  to  irrituttou  io       i 
time  or  other  organs  i»l1iiciictT«]  by  this  iireiisiuv.  ^H 

(a)  Coinpremcd  air  is  comit(*rin<iicnted  in  casen  in  which  ^^ 
it  is  dongcrofla  to  the  lung  itself  to  incraieo  thtr  pnnMurt-:  on 
i\i  sitrfiicc,  as  veil  as  tho«c  ia  vhich  congestions  or  btcmor- 
rhage  or  a  di^wition  thertto  exist  in  some  organ  csttemnl  to  ^H 
the  thorax.     Undvr  this  hoad  would  atiw)  come  atherumatomi  H 
degeneration   of  the    vascular  viilla,  a   tendency  to  cerebral 
haunorrhagci,  the  ai>oplectic  habit,  and  espi^inlly  a  tendency 
more  or  lesa  pronounced  to  lurmorrlingcs  in  the  region  of  the 
sjatetmc  circulation,  gastric  and  renal  luemorrhages,  {vofiiM 
hirmorrhoidnl  hiumorrhug^-s,  Ao.     Also  in  i-ng(irgcincut«  of  the 
syHtistnic  reins,  in  nffL-ctious  uf  ttic  respiratory  and  circulatory 
organs  associated  therewith  and  leading  to  tiecondary  renal 
affections,  inhidatioud  of  eompre^sed  air,  which,  as  we  have 

(h)  Till*  cinploymeut   of   rtirefted   air  in   countf>rindicnte<l   " 
in  those  pathological  conditions  in  which  the  flow  of  Wood  to  j 
the  longn  is  already  increased  and  there  is  danger  of  Tascnlar  H 
mpture  and  htcmorrhage,  also  in  inflamtnatory   states  and  in 
case*  in  which  the  bloo<l  pressure  is  iilready  much  reduced, 
eoowqneotly  in  geneml  debility  aod  eopecially  in  weakness  of 
th«  cwdinc  mustele. 

Acute  inBaminatioiM  of  the  Tespiratory  mucods  membranes, 
tttd  eapeeially  of  the  lungs,  as  a\»o  advanced  broncbiectusis, 
oonnteritidivate  all  niechaniral  treatment. 


sbomi,  directly  impede  the  outflow  uf  the  blood  from  the  great 
nnoiu  Irunkii,  are  alwavs  to  be  avoided. 
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SPECIAL    THEIt.VPEVTlCS    OF  ALTEKED    AIR   PR] 
SURE   APPLIED    BY    MEANS    OF    APPARATUS    T( 
THE  PULMONARY   SURFACE. 

(a)  In  X}igCAs>:s  op  hie  Respiratorv  Organs. 

1.  Rfipiratoi-y  Inevfickney. 

The  first  effect  produced  upon  the  lungs  by  the  mechanical 
(ictioD  of  the  apparatus  employed  )h,  that  cliaug«e  of  the  con- 
tained air  are  effected  by  piimpiug  uud  ttuckiiig  it  oul  in  larger 
quantities  tlian  is  poKHible  in  ordinary  re»piration.  Ax  tluj^ 
process  cannot  be  carried  out  without  a  grcnter  call  on  the 
respiratory  force  tban  usual,  and  the  necewaTy  cxcefls  force  is 
supplied  by  the  apparatus,  the  first  indication  for  the  eniploy- 
laeut  of  tUe  pneumatic  method  will  b«  afforded  by  those  con- 
ditions in  w)iich  the  exchange  of  gaies  in  the  lungs  is  defective, 
whether  this  insufticiency  he  brought  about  — 

1.  By  UwK  uf  power  in  the  respiratory  furcev  irithoat  any 
impediment  to  the  ingress  r>r  egress  of  air ; 

2.  In  cases  in  which  conditions  are  present  interfering  with 
the  ploy  ufthesu  forces,  or — 

S.  AVhon  the  respiratory  force  is  normal  or  even  incrciweil, 
but  some  obstruction  exists  in  the  air  jMvssages. 

The  indication  for  the  use  of  pneumatic  treatment  will 
therefore  occur —  ^H 

1.  In  all  circumstances  in  which  a  general  weakness  of  th^" 
reapiratory  organs  exists  without  any  distinctly  recognisable 
diMcasc,  and  secondly  in  persons  with  a  long,  narrow,  ihii,  so* 
called  'paralytic'  thomx,  the  «1rcugthening  aud  truuHforuiation 
of  which,  at»  we  shall  see  farther  on,  forms  u  chief  part  of 
pneuuiatie  treatment.  ^| 

Also  in  the  cufic  of  ptfrsons  who,  as  a  result  of  their  mode  o^ 
life,  nirely  breathe  deeply  aud  vigorously,  and  so  interfere  with 
the  natural  expnnsion  of  the  lungs  in  various  ways,  especially 
in  yonng  persons  who,  hy  fiiulty  dei>ortment  nnd  distorting 
altitudes,  either  at  home,  at  school,  or  in  the  workshop,  run  tho_ 
risk  of  establishing  a  more  or  lei^ti  ]tennaneut  deformity. 

Lastly,  in  all  cases  in  wldch,  as  n  result  of  imperfect  aut 
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tion  or  a  diseased  state  of  tbe  bWd,  the  reflpiratioa  U  short 
ind  sujierflciftl.  when  physical  exatuinatfoa  rereals  no  chauge  in 
the  lung,  as  is  frequently  the  caw  with  niuemic  or  chlorotic 
p<?r*onn. 

In  all  these  cat^$  there  ta  no  actual  disease  prcrcnt,  hut 
only  the  lowering  of  n  phyaiologicAl  function  in  ajfreater  orlesft 
degree,  when*  it  19  not  iini>0!?sible  that  this  emlvirra.'unjent  of 
the  respimtory  process  by  incompleteactivity  of  therespiratorv 
nuiw-Ies,  by  the  defeptjve  *■  r|)an<vinn  of  the  lungs,  by  insnfhrieiit 
pulmonary  ventilation  and  di  mini  shed  supply  of  oxygen,  mnv 
erentiially  prevent  fnvoumblR  conditions  for  the  dereIopm«nt 
of  general  and  localised  pathological  pi-ocesses  and  a  grncml 
lowering  of  nutrition  and  strength.  By  the  introduction  and 
r^-movftl  of  larger  quantities  of  air  under  increased  prewnre,  the 
ahiiomially  Hoitrewi'd  respiratory  function,  with  all  it«  con?e- 
f(Uont  cftecLs  upon  the  play  of  the  resjiimtory  muMes,  the 
Inng  cajKicity,  the  exchange  of  gases  and  the  nntrition.  will 
no(  only  be  re.-^tnred  to  the  normal  condition,  but  even  increased, 
and  this  increased  efUcieni-y  may  at  once  be  proved  by  6yure» 
which  flhow  an  increase  of  the  circamference  of  the  thorax  atid 
of  tbe  Tital  capacity-  Again,  in  all  illnesses  running  a  chronic 
eoorse,  for  tho  most  part  without  fever,  the  pneumatic  treat- 
ment will  be  advani ngeoUii  by  promoting  tissue  change  in  tho 
liini;s,  by  sujiplying  a  sufficient  quantity  of  fresh  respimtory 
air,  and  by  iiffordiiig  free  excretion  of  the  usnl-up  nir  highlv 
charged  with  carbonic  acid*  even  though  other  indications 
arising  out  of  the  actual  illness  itself  call  for  thi.t  treatment, 
Tbe  furthcrconsidemtion  of  t  he»e  relation*  and  the  more  precise 
d^fioitioD  of  the  indications  they  present,  will  be  treated  of 
under  the  several  pulmonary  affections  concerned. 

2.  As  regards  the  circumstance*  which  prevent  the  full  play 
of  tbe  forces  allotted  to  respiration,  the  mechanical  part  of  th* 
reapiratory  proci*»s  may  he  disturbed  by  iiatbolrigiral  conditions 
in  a  grcnt^-r  or  lea*  degree,  from  short,  incomplete,  stipcrticial 
mpinitton  to  complete  cessation  of  all  respiratory  movement- 
and  entire  inlermption  of  the  exchange  of  giises.  At  the  fame 
lime  the  nir  passagea  an?  jR-rfcctly  free,  there  if  no  impedi- 
mont  to  the  ingresa  or  egress  of  air,  but  the  oiiisonlaT  forces 
'ytre  concerned  are  more  or  Iws  rwtricted  eitl»er  through  reflex 
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distarbanceH  proceecling  from  oae  quarter  or  another, 
el^e-,  in  conMH|iieDC4>  of  piitho1i>f^i!3il  chaagrTi  in  the  DiediillR 
ohloDgaU  ami  tlie  respiratory  centre,  their  function  is  thither 
imperTectly  pcrfDrmctl  or  even  nltogclher  alv)Iial)e<)>  The 
cases  already  on  record  show  wliat  favoumble  resalt*  mny  bf 
obtained  in  these  inatances  by  the  mechanical  emptdyioeiit  (^^ 
artilicinl  respiration  by  mean^  of  the  [ineumatic  npiianitus.       I^H 

(o)  Among  rases  of  tlie  first  ktml  diseases  of  ihe  plmim 
must  cripceinlly  lie  reckoned;  in  dry  pleurisy  respiration 
beeoines  so  painful  from  adhesion  of  the  pleural  stirfact^^ 
( Schnitzler)  that  tlie  [latients  breathe  quite  8U)>eHiciallr,  uad 
the  exchiinge  of  gn»e«  in  the  Itmgii,  gem-rully  already  imj^ieiled 
by  diminished  lang-capficity  from  chronic  tisene  infiltration, 
emphysema,  or  cirrhotic  proeeseet,  ie  only  incompletely  and 
insufficiently  etfected.  SclinitKler  1ms  friKjuently  o1>SMrved  tliis 
pleuritia  <uUta»iva  chronien  us  the  firrt  eymptom  of  phthirifi, 
and  aecunliug  to  his  experience  it  not  iufretinently  fnniishes 
an  important  etiologicnl  influence  in  tlie  development  of^ 
pulnionnrv  consumption.  ^H 

(6)  A gphi/zi^t,  iW  highest  degree  of  arrested  respiration, 
from    ineomplcte    to  abaohite,  induced  by    thu  inhalation  of 
iTre«pinible  gases  or  volatile  medicines  (carbonic  ncjd,  chloro- 
form, otht-r)  or  by  hanging,  droH-ning,  Ac,,  can  best  be  treated 
Hucoeiitifully  by  artilicial  re^tpiration  by  moan^  oflht^  pneumatJo^_ 
appiratus.     In  such  cases  the  respiratory  tube  of  the  iip])antttiil^| 
mu!<t  be  placed  in  communication  with  a  c^lhett^r  intro(liie4*d 
either  into  the  trachea  or  into  the  larj-ns,  if  we  would  cnsnre 
that  Ibr  iiir,  driven  in  under  gn-ater  or  k-aa  pressure,  really 
enters  the  lungi ;  otherwise  it  may  pacs  into  the  stomach  oiad 
immediately  flow  out  ivgnin.  "■ 

Fisehl  reports  a  case  in  whieh  he  restored  a  jwraon  to  life 
who  liJid  been  asphyxiated  by  carbonic  oxide  gas.  through  the 
jipplication  of  artificial  respiraticiti  by  means  of  the  pneunmtic 
apparatus.  Cron,  Geigel,  and  Waldeuburg  expressed  the  wish 
that  pneumatic  apijaratus  should  alwiiys  lie  rca<ly  at  himd  fur 
such  pnqH>ses  in  life-prcfierving  stations,  operating  ruoin^^ 
clini^U05,  &c,  ^1 

3.  Ijislly,  the  exelwnge   of  gases   in   the   lungs  may  be 
in^iifiieiently  nceom|)lished,  although  the  respiraioiy  fo 
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undimiaUhed  or  even  increased,  froni  the  |M-C8«Dce  of  furious 
irremoxTihle  obstneles  to  the  penetrntioa  of  nir  into  the  lungs. 

In  tliis  case  tlie  inspiration  of  compressed  air,  wliicb 
alniost  exclusively  employed  in  all  forms  of  such  disi  urhancvs, 
can  only  relieve  symptoms  and  allay  the  craving  fw  air.  A* 
suflBcient  air,  if  it  is  coinpreased  to  a  smaller  volume  than 
lienetnite^  in  tlie  reepiration  of  urdiunry  utuiospliL-ric  lur,  will 
etiU  enter  the  iimga  by  the  stenoscd  \yarts  of  the  air  \tafi»ages. 
The  adjustment  of  the  intrapulnionary  prcesure  within  the 
longs  to  that  of  the  external  aimosphi-re  is  at  once  shown  in 
such  cases,  as  the  increased  inspiiatory  efforts  and  the  coutrae- 
lioos  of  the  more  yielding  parts  of  the  thorax  cansed  by  dimi- 
nishctlprc:»sure  within  the  lungs  immediately  ccusu.  Under  this 
head  come —  ^H 

1,  StenoffU  of  the  Larynx  and  tht  Trachea. — Waldenbur^^ 
hojs n.'|K>rted several casesof  syphilitic  tracheal  eteuosis, syphilitic 
laryngeal  stenosis,  and  paralysis  of  the  dilator«of  the  glottis,  in 
which  the  inspiration  of  onmprpssetl  air  vaa  of  essentinl  syrviee 
and  the  dyi^pncea  instantly  diminished,  so  that  trs(.-hentomy 
bemnu!  onnecesitiiry  and  time  was  gained  for  ftirtber  treatment 
(hy  meanM  of  dilatation,  elc-clricity,  incdiciuiil  agents).  Storic 
adduces  a  rr-murliahlc  example  of  u  yet  more  fnTourahte  result 
obtained  by  suitable  employment  of  the  pneumatic  apparatus. 
St-trk  i)erfonned  tracheotomy  in  &  cas*  of  aggravated  \vpUilitic 
laryngeal  ctenoaiii,  and  profuse  hfemorrhage  followed ;  t  he  woman 
coQiitJuitly  coughed  up  large  ^uiiutilies  of  blood,  and  rales  b^iwi 
to  be  heanl.  Tlie  blood  gradually  fdled  the  smaller  bronchi,  and 
the  situation  became  more  and  more  desperate.  Stork  rapidly 
introduced  a  tracheal  tube  into  the  windpipe  and  attempted  to 
pump  out  the  blood  with  a  syringe,  but  without  8ucce?i>.  The 
|aLit:ut  waa  sinluQg  rapidly,  became  pulseless,  cold,  and  lifo 
Memed  to  be  definitively  ebbing  out.  Stork  then  introduced  a 
Inrger  tube  into  the  tmchea  aa  far  as  its  bifureatinn,  aud  con- 
iiect«d  it  with  hU  apiuiiatUN.  which  wax  at  hand  ;  and  at  Rnt 
performing  artificial  te^piratton  brought  out  a  number  of  long 
Ktringn  of  coagulated  blond.  Some  seconds  later,  when  no  mure 
ougiilated  blood  came  out,  8tork  caused  the  patient  to  uttcmpt 
arliticial  inepiniiion  and  ex|>iration  from  the  appunitus,  aud  had 
tlte  MtiefactioD  of  seeing  her  grAdoally  recover. 
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2.  Cnwp  and  Diyhtheria. — Pnernnatiotr^atm^nt.  liasbfH-ti 

triRiJ  in  thesp  disejiM^s  aUo  ■wln-re  H  was  evident  frfJiD  the  first 
that,  as  in  iurj'njjeal  atcuosis,  tlic  iuflucna*  must  b*:  ucmtinueil 
till  time  had  been  giiincd  for  treatment  or  the  ob«lnictian  to 
rpKpimtiw  had  been  removed  by  iho  further  conree  of  the 
diii(!a<*e.  J.  Hauke  at  first  tried  inspiration  of  eompresaed  air 
with  his  apparatus  in  larTngoal  and  tracheal  croup,  but  gave  np 
the  altciiipt  in  a  short  time,  as  he  was  not  able  to  obtain  any 
favourable*  rt-sults  in  those  diseases.  The  patients  who  come 
unJer  treatment  in  these  compbiints  are  mostly  children,  and 
ihey  arc  either  too  awkwuni  or  too  perverse  for  the  apiAiatus 
t(i  bp  iisfil  with  any  siiccefi-s. 

In  di]>htheria  Iliiukc  has  recently  employed  the  inspiration 
of  comprctaed  air  heated  up  to  45'  €.,  in  order  to  indnce,  in 
aoconlaiice  with  my  process,  nipid  isu]>puration  and  elimination 
(if  the  fibrinous  dejuiaits.  Waldeiiburg-  thoufjht  good  renult9 
might  be  exjieeted  fnnn  etmdensed  air  mixed  with  oxygen, 
and  t-halk-nged  experimi-nts  in  that  direction. 

The  risk  involvetl  in  these  methods  is,  that  by  inspiration 
of  compreiHPttd  air,  especially  in  cronp,  the  force  of  the  inflowing 
air  may  tear  away  shreds  of  the  eruiipoiis  mumbmnex  and 
convey  them  into  the  deeper  broncUi,  and  to  set  up  broncho- 
pneumonic  pmeesses. 

3.  We  might  nUo  mention  in  this  place  aathnia,  in  which, 
in  consefjuence  of  vasomotor  influences  on  the  vagi,  acute 
swelling  of  the  bronchial  mucous  membrane  may  occur  as  a 
result  of  the  disteusirn  of  the  blood- vessels,  and  thus  both 
in8|)iraton'  and  expiratory  iiwuflicieucy  be  induced. 

We  must,  however,  refer  1o  a  special  chapter  for  the  treat- 
ment of  ihie  dieoase,  on  account  of  its  own  importance  aud  its 
connection  with  other  pulmonar}*  affections. 

2.  Chronic  Bronchial  Catarrh, 

I'nenniatic  treatment  and  the  mechanical  pressure  itinvolvei), 
simjile  enough  in  respiratnry  insufficiency,  becomes  less  so  in 
affections  of  the  several  parts  of  the  respiratory  apparatus. 
W'hereaa  in  the  former  eaae  the  only  object  was  to  promote 
the  free  exchange  of  g»se«,  vhich  v^  more  or  lees  impeded,  to 
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convey  fresh  regpimtory  air  to  tbe  lungs,  to  pomp  out  tbe:i 
eihAURted  carboniited  air  from  the  hings ;  in  the  InttM" 
pathologii-nl  I'lmnges  of  the  disejutod  \axi  itself,  and  tlie  conse- 
qneat  functional  dutarbances,  bave  to  be  overcome  iiud  restored 
to  their  uonnal  couditiou. 

We  kIuiII  consider  first  clironic  inflammntioa  of  the  broo' 
chial  miicuii»  mem  bran  c^k,  chronic  bronchiti!!,  broacliial  eatarrb 
attended  vilh  increii^ed  mucoiis  secretion,  tormenting  cough, 
and  often  ^ery  cyanotic  appearance  of  the  patient. 

The  removal  of  tbeee  disturbances  will,  according  to  their 
special  churaoter,  require  a  ditTereoce  in  tbe  mechiinical  cod> 
ditioDB  acting  on  the  affected  parts,  an  iucr«is«  or  a  diminution 
of  {HTesHure ;  an  augmentation  of  the  force  with  which  the  air 
Bows  into  or  out  of  the  lungs  will  be  required,  and  this  of 
itself  t«nde  to  promote  pulmonarr  ventilatiou  and  an  increased 
8U|jply  of  oxygen.  There  is  no  doubt  that  chronic  broucUal 
catarrhs  even  when  they  are  obstinate  and  long-established,  are 
bvourably  influenced  by  pueuniatie  trtoitment ;  all  are  agreed 
on  that  point  who  have  had  any  oxtwrieuee  of  the  meobanioal 
treatoieot  of  long  diseases.  The  presiiure  which  comprened 
air  exerts  npnn  the  swollen  hyppnpmic  bronchial  mucous 
membrane  han  in  the  first  place  an  antiliy]»eriemic  and  anti> 
phlogistic  eftect ;  the  rensels  of  the  mucous  memhmne  are  com- 
preased,  their  cajKicity  diminiehed,  and  the  atHux  of  blood 
reduced,  while  its  efHux  and  that  of  the  lymph  ami  the  Quids 
in  the  tissueit  iii  accelerat«4l ;  thus  the  iiucculent  swollen  tissue 
becomes  compreHsetl,  itK  thickaesx  decreased,  its  consistency 
condensed.  The  secretion  of  the  bronchial  mucous  membrane 
is  limited  by  the  diminished  flow  of  blood  and  the  increaaed 
efflux  of  the  fluids  of  the  tissue,  the  lumen  of  the  bronchial 
tubes  is  widened,  and  thus  n  Irtc  |Mutst»ge  obtainetl  for  the 
inBowing  air,  so  that  pnlmonnry  Tentilatjon  also  UQ<lergoes  a 
coosidemble  increase  by  the  increased  supply  of  air  thtu 
]wnnitted. 

When  there  is  but  little  secretion  in  the  brunohi  and 
expectomtion  is  difficult,  they  are  permeable  to  compreased  air 
(unleas  they  are  entirely  hlocked  by  muojuii  pings),  and  the 
alreoU  beyond  thtmi,  dc6cieut  in  air  or  ])art)y  collapsed,  can 
be  filled  with  air  of  higher  tcneiou,  and  ex|)ectonitioo  be  tli 
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facilitated  by  the  increased  eiijulsive  power.  Where,  however.tlie 
occlusion  of  the  hronohi  in  complete  nnd  extends  lower  down, 
the  Hir  can  no  longer  penelnite  between  the  tnueoug  plugs  and 
the  bronefaial  wa]U  iuto  the  [leriphery  of  the  lungs,  and  euehan 
intention  wiis  baited  u|k>u  a  thoroughly  unphvBical  conception  of  a 
purely  mechanical  process  occurrinjj  under  the  given  couditions. 
The  compressed  air  will  tn  thiit  cilsu  act  not  partmUy  upon  the 
mucous  maaees  filling  op  the  narrow  bronchial  tube,  but 
ffe>iet'a}ly,  as  well  ui»on  the  bronchial  walls  as  niK>n  the  whole 
tranever^  section  of  the  oh*trueting  mucous  mass,  and  simply 
drive  it  farther  into  the  tub«s,  just  :is  compressed  air  raises  the 
column  of  li(|uid  in  the  water  oj  mercury  manomet*rr  and  does  not 
flow  up  between  it  and  the  wall  of  the  glajt:^  tube.  Ex]M!L-torati(m 
ill  promotwl  by  expiration  into  rarefied  air,  (init  occonJing  to  the 
eimple  physical  process  that,  the  pulmonary  air  stiU  standing 
under  high  tension,  through  the  lowering  of  the  air  pressure  in 
the  apparatus  with  which  it  is  brought  into  communication  the 
liindrauces  to  its  outflow  are  removed,  just  as  the  impediment* 
to  its  inflow  are  removed  by  compressed  air.  Practical  experi- 
ence confirms  this  theory".  I*atients  who  when  previously 
inspiring  comprKSsijd  air  expectorated  with  difliculty,  and  were 
Hcarcely  at  all  relieved  by  the  ordinary  medicinal  agenls,  have, 
according  to  Schnitzler's  observations  and  my  own,  expectorated 
copiously  and  easily  each  time  after  expiration  into  rarefied  air 
and  have  been  considerably  lietter  for  it. 

According  to  Biederl"?  experience  (v.  supra)  compressed  air 
acts  aUo  as  an  excitant,  and  therefore  as  an  alterative,  upon 
chronically  swollen  and  bypei*(emic  mucous  membranea.  The 
flaccid  capillaries  are  excitec)  to  contraction,  the  circidation  of 
the  blood  re-animatcd,  and  etasis  removed.  The  action  of 
compressed  air  nmst.  therefore  be  avoided  in  recent  inflam- 
mations, and  must  not  be  employed  till  the  aeute  atage  is 
passed.  Still,  as  Cron's  observations  show,  the  irritative  effect 
may  lie  allayed  by  warming  the  comjiressed  air  before  iuKpim- 
tiofli,  and  combining  it  with  some  soothing  agent,  such  as  the 
vapour  of  hot  water  charged  with  gal  ainmoniac,  Kxpirations 
into  rarefied  air,  whether  employed  simply  or  in  cembinalion 
with  compressed  air  by  the  intermitting  or  alternating  method, 
have  a  still  more  stimulating  effect  on  the  mucous  membraneB, 


(MHnprpstiion  and  iHlntation  of  the  vessels  excite  a 
us  Bow  of  blood  and  overcome  the  existing  Tenons  stams 
^Ad  serouc  infiltratiua.  Biedert  therefore  refers  the  favourable 
irtiult*  obtnined  by  Sturk  and  others  in  the  trcntnicnl  of  loq>id 

•  •ehronic  bmnchial  <»tAn'h«  by  the  intermitting  method  simply 
to  its  stimuluting-  influeuce,  and  Sehnitzler's  obeervattous  on 
the  use  of  eipinition  into  rarefied  air  lead  to  the  Hsme  con- 
dnnoo,  fui  it  does  not  by  any  oieanH  act  anti-hyiierajuiically,  but 
nthpr  [tronMitefi  tlie  »upply  of  blood,  and  the  relief  of  expec* 
(oration  which  Bchnitzler  sp«ak!>  of  obtaining  does  not  in  it«etf 
Kcore  the  healing  of  the  cuUurhul  pnweKs. 

In  addition  to  this  infloence  of  the  inspiration  of  compressed 
and  expiration  into  rarefied  air  mmn   tJie   loial  proeew,  the 
dyspnusL  which  attends  most  eases  of  chronic  catarrh  is  removed 
by  tJie  dilatation  of  the  respiratory  region  in  the  manner  already 
mentioned,  as  well  as  by  thi;  promotion  of  pnlmonary  ventila- 
tion genemlly  ;  the  cyanotic  appearance  disappears  ;  the  vital 
capacity  and  the  pnenmatometric  values  are  not  infrequently 
CMiiiderably  increased.    The  cough  is  lessened  by  the  diminu- 
tion of  the  secretion,  and  the  coawe  and   fine  crepitant  ralee 
4Jis8i>pear  from  the  lungs ;  the  general  health,  frequently  ao 
firoittruted  bj  chronic  bronchial  catarrhs  of  loug  standing,  is 
iiujiroved,  and  soon  after  each  silting  a  subjective  feeling  of 
comfort  comes  on  and  continues  for  some  time.     The  effect  of 
(mcumatic  treatment  of  chrtmic  bronchial  calurrh    is  in  the 
nuLjurity  of  oucd  jK-rmancnt ;  the  catarrh  is  frequently  entirely 
orercome ;  a  pslliativc  alleviation  is  obtained  in  all  cajes,  even 
«hen  the  catarrh  itself  w  incurable  and  is  only  a  complication 
of  auutlier  more  deejay  seated  pulmoniiry  or  cardiac  affection. 

Sommerbrodt  h&s  reported  the  most  favourable  results  of 
pornmatic  treatment,  t-spcciully  from  the  iniipiration  of  cotn- 
pmwed  air;  long-4-5tabIished  bronchial  catarrhs  vhich  had 
biiberto  defied  all  remedies  were  often  cored  by  inspiration  of 
ooodensed  air  in  a  few  sittings.  HiiniM:h  also  succeeded  in 
iin|iroving  aod  even  completely  curing chrooic  bronchial  catarrbi< 
of  long  standing  by  the  inflnenee  of  compressed  air  after  S 
to  8  sittings,  and  Stork  obtained  by  the  intermittent  inetho'l 
rrmltji  which  could  not  have  been  attained  witli  the  same 
certainty  in  any  other  wuy,  whereas  Biedert  and  ScLnitxler, 
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although  they  do  not  announce  such  remarhabte  roeuUii,  nei 
theleee  assert  that  by  this  treaUoent  many  protracted  cawg  of 
bronchitia  may  he  rspidly  ciiTed.  On  the  other  hand  it  U 
quite  ]»08(iible  tlial  a  case  of  patiurh  egmpHcatiug  phthisis  or 
emi>hy8ema  uiay  he  considerably  aggravated  by  iuattenttOD  to 
the  imtiitivv  influence  of  air  pouring  in  under  high  prt-ssure. 
Waldenburg  has  not  been  nhle  to  lepoi-f  any  such  briUiuut 
BQocMses,  but  wa«  ftequeutly  diaappointed  with  the  result*  of 
pneamatic  trentment  in  many  cases  of  bronchial  catarrh,  so 
that  eventiuUly  he  relied  more  on  medicated  inhalations 
developed  by  means  of  the  spray  producer. 

I^itly.  volatile  medioinos  are  used  in  the  manner  alrendy 
mentioned  iu  eombiuatiuu  with  couiiiregsedair  in  treating  these 
bronchial  affection*,  a«ch  as  ethereal  oils^  certain  hydro- 
carbons, balsamic  htidics  generally,  ol,  pini  silvcstri*,  ol.  pirn 
pumiliouie,  ol.  terubiutbinii^.acid,  carbnticiun,  oiidsal  auUQoniac 
in  hot  aquooQs  solution.  It  is  generally  chronic  catarrhs  inth 
copious  secretion,  which  indicate  the  employment  of  balsamie 
and  astringent  reuiedii?s,  and  tbis  is  thu  case  especially  when 
the  secrettonti  have  aecnmulated  in  large  ((uiiutitiee  in  the 
dilated  bronchi  njid  bronchiectatic  cavities,  and  arc  then  im- 
dergoing  putrid  decomposition.  In  these  last  cases  the  best 
results  have  followed  the  concomitant  action  of  chcmico- 
pharmncological  and  mechanicalagents,  whereas  these  combined 
methods  liuve  proved  but  of  little  value  iu  all  other  forms  of 
oponchial  eatarrh.  It  must  not,  however,  be  forgotten  that  in 
these  iuhalatiuuri  an  aiMitionnl  irritant  is  comhint-d  with  tliat 
of  incrcasu'd  pr«'saurc  of  inspiratory  air,  and  iis  an  esimiplv  of 
the  mischief  which  may  result  from  this  trrntment  I  may 
mention  a  ca»c  of  Bicdcrt's,  in  which,  after  the  ficcond  inha- 
lation of  30  drops  of  a  2  per  cent,  solution  of  carbolic  acid 
in  glycerine  (out  of  the  MedicavitJiteiikucfifr)  in  slightly 
onmpressed  air,  dangerouii  dutibte-sided  piit-umonia  ensued,  for 
vhich  no  other  cause  could  be  aiisigned.  I  therefore  prefer,  in 
ca!«s  iu  which  the  influence  uf  chemical  subRtanceH  appears 
necessary,  in  comhinatinn  with  the  jmeumatic  txeatjnent,  to 
order  medicated  inhalationB  with  the  pulveriser  or  simple 
steam  apparatus,  to  be  used  twice  or  more  frequently  in  the 
day,  according  to  the  severity  of  the  case,  in  th«  intervals 
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botween  the  pneumatic  sittings.  It  will  mwajs  be  man' 
odnsabte  in  the  majority  of  cases  to  ivjiply  those  two therajteutio 
metbtMls  separately,  especially  when  the  t-nergctic  admJaistra- 
tion  of  ioltalatiotiN  of  the  ethereal  oils  above  laenUoiied  is 
indicated,  as  large  qtumtitict)  of  thoni  are  better  tolerate<l  in 
combiDatioQ  with  warm  aqueous  YafKiUTK  than  with  compressed 
■ir.  The  effect  of  aqueous  rapour  thoroughly  saturated  with 
these  is  much  more  energetic,  while  the  danger  incurred  by  their 
atreaming  into  the  lungs  under  increased  presoure  is  avoided. 
It  is  only  where  oU  the  conditions  are  favourable  that  we  are 
jnstified  in  acting  less  cautiously. 

The  spplicatiou  of  compressed  and  rarefied  air  muRt  be 
det^nninvd  by  the  furm  or  severity  oE  the  case. 

Kolcmen  looks  for  general  indications  in  the  respiratory 
innafficieney  of  the  lungs  as  revealed  by  the  pneumatometer. 
He  therefore  eoufiidere  expiration  into  rsreSed  air  indicated 
ia  casee  in  which  expiiatoiy  ineuSiciency  is  detectable,  while 
chronic  bronctiial  catarrhs,  in  which  this  is  not  present,  call  for 
inspiration  of  compressed  nir.  t'hronic  bronehial  catarrha  with 
moderate  secretion  ore  generatly  rapidly  improved  or  eomplettily 
cured  by  inspiration  of  air  conipressed  lo  ^^  to  ,'^  excess 
atmosphere  pressure  daily  with  I  to  3,  3,  ur  4  siltingK  of  30  to 
60  rcBpirotions.  In  tuipiil  catarrhs  and  in  catarrhs  with  slight 
secretion  the  most  favourable  result  wilt  be  obtained  bv  the 
alternate  application  of  raised  and  lowered  air  pressure  by  the 
alternating  or  intermittent  method.  Where  two  gasometer 
apparatus  are  available,  expiration  into  rarefied  air  should 
fuUow  imineHiately  upon  inspimtion  of  compressed  air,  and 
these  alternate  respinitione  should  be  continued  for  about  an 
hour.  With  the  water-engine  bellows  it  is  best  to  begin  with 
±  pressure  of  6  centimetres,  and  rise  to  16  to  20  or  30  centi- 
metres, returning  gradually  to  nomuU  reepiration  at  the  clone 
of  the  sitting.  \>'hcre  there  is  only  one  af^MUrattu  let  the  patient 
inspire  1  to  2  cylinders  full  of  compreased  air  of  suitable  i 
preasure  and  then  expire  into  3  to  3  cylinders  of  air  soroe-  ^M 
what  more  highly  raiffiwi,  and  close  the  sittiug  with  HO  to  40  > 
iupimtiuns  of  a  slightly  compreDned  air — the  whole  to  be 
repented  2  to  3  or  4  times  in  the  day.  In  expiratory  inguf- 
f(  or  when  there  is  abundant  vecretlon,  and  eapec^iUr- 
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wbcii  we  wniit  to  remove  the  mucous  madsea  accumulated 
the  bronchi,  c-xpiralion  into  rarefied  air  will  effect  to  soid? 
extent  the  free  reniovnl  of  the  increaiied  residual  air,  and  so 
]>roniote  rapid  cxpectomtion  and  algo  eierri*e  an  alterative 
influence  nu  the  tissue  of  the  mucous  membrane  by  excit^iment 
of  the  vascular  system.  The  sittings  in  which  3  l«  4  cylinders 
are  expired  must  take  place  '2  to  3  times  in  the  day,  Deidoni 
more,  and  if  thu  cutorrb  after  10  to  12  nr  more  daye  improves, 
if  the  respiratory  ftirce  inct^asea  aud  lUc  expectoration  iKcomes 
lest)  &Dd  is  easily  discharged,  inepimtioue  of  compressed  air 
may  be  gradually  combined  with  the  expirations,  bo  that  at 
tirxt  each  aitliug  is  closd  with  30  to  GO  iuHpimtioiiB  of  slightly 
compresaed  air  and  then  gradually  the  ]Mitient  pauses  to  the 
intennittent  or  alternating  method.  Finally,  only  infipixatioiis 
of  comiwessed  lur  with  -^  to  j*,  atmosphere  excess  pressure  are 
employed,  aud  the  treatment  is  brought  to  a  clow. 

Wheu  the  imprt-gnation  of  the  air  vilh  volatile  medicinal 
substances  seems  nepes.'sary,  tliey  nmst,  according  to  the  con- 
Btruftion  of  the  apparatus,  either  be  dropjied  on  cotlim  wool  or 
mixed  with  water  and  introdiired  iiitu  the  receptacle  through 
which  tae  couiprcBSL-d  air  [msses,  or  thi-ough  which  the  air 
must  pass  in  tlie  filling  of  the  cylinder,  fi  to  6  dn^  of 
ethereal  oiU  (ol.  pin.  silv.,  ol.  pin.  pumil.,  ol.  terebinth.,  Jic), 
and  in  inhalations  of  spirituous  carbolic  i^ulutions  1  :  5,  wuuld 
appear  enough  for  one  fitting.  Sal  ammouiac  is  used  in  con- 
centrated, hot,  aqueous  solution  with  which  one  or  two  com- 
bined WulflTs  flasks  are  filled  about  one-thinl,  aud,  according 
to  its  chemico-pharmacological  projiertieB,  exercises  a  soothing 
influence  on  the  bronchial  mucous  membrane  and  promot«ft 
expectomtiou. 

S.  Acule  Bronchial  Calarrft. 

Acute  bronchial  catarrh  has  hitherto  been  rarxrly  submitted 
to  pneumatic  treatment,  as  the  acutely  influned  mucous 
membrane  reacts  too  sensitively  to  the  action  of  compr^ased 
air. 

Cron  only  has  published  statements  to  the  effect  that  the 
action  of  comprf*»fd  tiir,  when  it  was  saturated  with  warm 
aquecms  vapours  charged  with  eal  ammoniac  in  the  manner. 
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demoDatrated  ubovC}  vras  oot  only  toleraUKl  by  the  mucous 
membrane  vitliuut  any  apiieanmcea  of  reaction,  but  that  also 
the  nKwt  violeut  and  obstinate  caeee  of  bronchitis  were  at  once 
cured  rapidly  and  agreeably.  When  Ihe  affet-tiou  is  specially 
localised  in  ono  lung  Cron,  iu  unl«r  tc  uvt  upun  it  more  giirely 
and  energetically,  cau-ie:!!  the  patient  to  lie  on  the  healthy  or 
least  affected  sidt:  uiid  to  ins])irc  iu  that  jxisition. 

Thi-  d(?[ith  of  the  inspirations,  th<*  height  of  t  he  air  pressnre, 
the  strength  of  the  snintion  of  xal  ammoniac,  it^  teinpemture 
and  that  of  the  compressed  air,  must  be  adapted  to  the  8pcciaJ_ 
OBBB  acoonJing  to  the  existing  indicatiuas. 


4.  Emj^yafma. 

Fulmonaty  emphysema  presi-uta  the  niont  Earourable 
for  the  physical  action  of  diminiithed  intrapulraonary  pressure 
on  the  inner  sur&ce  of  the  lungs  and  the  pulmonary  blood 
vUBels  by  meaus  of  ex)}iration  into  mrefied  air.  So  for  as  the 
diangeB  in  this  aiTection  of  the  lungs  and  the  disturbances 
resulting  from  them  are  of  a  physical  nature,  they  will  be 
capnble  of  a  more  or  less  complete  reatnration,  but  the  changes 
arising  from  dttfturbanoes  of  nutrition  are  also  accessible  to 
mechanical  trcatmcut,  uulcs^  the  pathologico-anatomicat  con- 
ditioaB  are  itreparablc. 

The   cbiuacteristic   physical    changes   in    pulnioonry    em- 
physema are : — 

1.  Enlargement  of  the  thorax  in    nil    its  dimensions    by 

iridening  of  its  circumference  and   by  displacement    of    the 

djaccnt  orgnns  from  their  normal  Hituatiun,  depression  of  the 

tiaphragnt,  liver,  abdomen,   spleoo,  dislocation  of  the  heart 

'and  of  the  great  vascular  trunks,  as  the  result  of 

3.  The    proportional    increaee  in  vohune  of  the  lungs  in 
koonsequence  of  dilatation  and  distentiiuu  of  a  number  of  air 
mmUs,  proportionate  to  the  increuM*  of  volume,  without  any  tissue 
iiwraiw  or  inflammatory  inftltmtion  of  the  parentniyma  ; 

3.  Increase  of  the  air  retniiied  iu  the  lungs  by  accumuIatioD 
of  roBi>iTatory  air  iu  tlie  dilated  parts ; 

4.  Uimitmtton  of  the  elasticity  of  the  pulmoiuiry  tissue  in 
luence  of  the  increase  in  volume  of  the  air  rcuainiug 
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Bhiud  in  the  air  cells  and  the  conscquiMit  increafle  of 
pfewura  which  it  ex^rcisea  upon  their  walls. 

Irnmediatclj  conneet«d  with  these  physical  changes  nnd 
disturbanceB  in  the  emiihyaematon*  lungs  are  ihe  disturbances 
of  nutrition  which  gradually  develope  and  rapidly  advance  in 
them,  iind  the-  [jathulogico-anatoiuicjil  clinngeis  which  enme 
from  tbfst:,  uud  the  coQ^equvnt  att-ady  dccrcjisc  of  the  power  of 
renst&ncc  of  the  tissues.  By  the  pressure  which  the  increased 
Tolume  of  nir  exerts  on  the  wallg  of  the  air  cells,  first  the 
capillariiis  in  their  walls  and  later  on  those  also  situated  in  the 
[»epla  between  the  air  cells  become  compressed,  and  the  blood 
mpply  as  well  as  tlie  esca^je  of  nutrient  fluid  into  tli<;  tissne  is 
diminifihed.  The  consequent  diminution  of  the  nutrition  of 
kthe  affected  {)artA  of  the  tiHsne  has  for  its  direct  result  a  decrease 
'  of  the  resistance  of  those  part*  tothe  increasing  rise  of  pressure 
of  the  steadily  growing  quantity  of  air  in  the  air  cells,  and  a 
diminution  of  the  contractility  of  the  elastic  tissue  already 
gradiuilly  giving  way  under  the  advancing  pressure.  The 
contraction  uf  the  lungs  during  expiration  ihus  becomes  more 
and  more  incomplete,  the  accumulation  of  the  resIdiuU  air 
p-eater  anti  greater.  The  initially  compresstti  vessels,  the 
aore  superficial  capillaries,  become  occluded,  deeper-lying  and 
larger  vessels  are  drawn  within  the  range  of  the  pressure 
actlou,  larger  and  larger  regions  become  obliterated  and  lead 
to  diffuse  aniemia  and  inanition  of  the  whole  lung.  Finally,  in 
the  pnrt^  most  exposed  to  pressure,  and  where  the  nutritire 
disturbances  were  tirst  develoi^ed,  all  the  nutrient  vessels  be 
come  completely  obliterated,  the  walls  of  the  air  cells  be- 
come atrophied,  and  emphysematous  pouches  of  greaiter  or 
lew  extent  arc  formed,  whicli  arc  |>erfectly  useless  for  respira- 
tion and  rtnluce  still  more  the  cont  ractilc  power  of  the 
lungs.  It  is  needless  to  say  that  changes  of  this  kind  are  irre- 
aedinble. 

The  possibility  of  removing  by  mechanical  means  the 
physical  chaugeis  and  disturbances  of  nutriticm  in  emphysema- 
tous lungs  involves  til«o  the  getting  rid  of  ftmctional  disturb- 
ances imd  subjevtive  H^'mptoni.s  if  they  are  not  the  result  of 
consecutive  irreparable  change  of  tisene. 

An  imme<liate  result  of  the  abuoraial  dilatation  of  the  pul- 
moDary  air-cell^,  by  which  the  contractile  pvwvr  uf  the  el 
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tisraa  has  more  or  less  suffered,  is  the  accumulation  of  respi- 
nitory  air  within  tliem  and  the  more  and  more  incomplete 
cvucuation  of  this  air  frimi  the  Inngjt  ;  the  breathing  becomes 
la1x>ured,  especially  if,  id  addition  to  the  physical  changes, 
the  exchange  of  gases  is  more  and  more  hindered  by  obhtcrit- 
tion  of  the  capillaries  and  gradual  atrophy  of  the  pulmonary 
tissue.  Expiratory  insnfficiency  enfiue.1 ;  inspiration  is  less 
interfered  vith,  especially  in  the  first  stage  of  the  disease, 
and  it  would  even  be  facilitated  if  it  was  only  a  question 
of  diminished  elafticity ;  but  as  the  lung  can  no  longer 
retract.  suffieientJy  in  expiration  on  account  of  the  decrease  of 
ite  elasticity,  and  the  thorax  cannot  contract,  the  excursion  of 
the  thorax  will  alfto  be  less  in  the  subsequent  inspiration,  and 
the  dilatation  and  filling  of  the  limgs  with  fresh  air  will  thns 
be  diminished.  Dyepna'a  will  bnalnmEt  (.'onstnnt  inemphyiiema 
by  reason  of  the  decreaseil  Bupply  of  oxygen  and  accumnlation 
of  carbonic  acid  in  the  respiratory  air.  Finally,  first  in  con- 
sequence of  the  compression  of  the  puliiionarj"  capillaries  and 
later  on  of  the  obliteration  and  atrophy  of  a  greater  or  less 
portion  of  them,  the  efflux  of  the  blood  from  the  right  heart  Is 
checked,  dilatation  and  hypertrophy  develope,  with  t-ugorge- 
ment  in  the  venous  system,  and,  the  dcenrbonisatioii  of  the 
blood  being  considerably  diminiahed,  cyanosis  sets  in. 
Secondary  renal  alFectionij  and  gfUL-nil  dropsy  usually  close  the 
series  of  the  processes  following  upon  vuipbysema. 

Expiration  into  rarefied  air  op])08eH  a  t'ompletHy  definite 
sum  nf  physicd  influences  to  the  physical  changes  in  the  lungs 
with  almost  mathematical  exactness,  and  removes  the  symptoms 
of  the  disease  yo  far  as  they  art?  not  the  result  of  dchtnict  ion  of 
the  tissues;  for  theein}iIiyKcmatou8  lung  diuingexpiraliun  into 
rarefied  air  i«  in  communication  with  an  iiir  receiver,  in  which 

1.  A  negative  pressure,  determinable  by  weighta,  can  be 
exercised  upon  the  lungs,  and  in  which 

2.  Air  is  contained  of  less  dt-nsity  than  the  pulmonary  air. 
Tlierefore  in  ex|iiratioii  nnt  tuily  will  that  air  be  removed 

which  would  have  been  exhah-d  in  (txpinition  into  the  ordinary 
atmoHpht-rc  in  consKqucnce  of  the  retraction  of  the  limgs,  but 
also  60  much  of  the  rt-Bidual  air  as  is  equivalent  to  the  negative 
pressinre  applied  and  the  cubic  capacity  of  the  eeotioa  of  the 
cylinder  drawn  up. 
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Tlie  efflux  nf  air  from  the  lunge  occurs,  as  ia  the  air  pump, 

nccordin?  to  the  fonnnla  X  =    — "—g.  ta  that  nt    the  close  of 

expimtioD,  if  the  lung  remains  a  few  seconds  Xoagtr  in  com-' 
muuicaliou  with  Ihc  uiijianituii,  Uil-  iutiupulmouarv  pressure 
of  the  pulmonary  air  is  vquul  tu  the  prusaure  of  the  expired 
air  in  the  cylinder  to  be  rwwl  off  on  the  manometer.  WTiilc  n 
portion  of  residual  air  is  tlius  jjumptd  out,  and  the  pregsure 
on  the  inner  surfuoe  of  the  ltmg«  thereby  lowered^  and  the 
normal  atmospheric  pressure,  now  rehtivtly  higlier,  act*  ujxpn 
the  tiurfacf  of  the-  thorax,  the  lutig  al»o  reti^cts.  In  equal 
pro]>ort)i)ii,  to  a  HmoJler  volmiii.-,  and  thu  capillaries  spread 
over  it«  inner  surfacU)  as  well  as  the  pulmonary  blood-vesiPcU 
gpnemlly,  will  dilate  and  become  more  completely  filled  with 
blood  u«)  they  experience  the  auction  influence  of  the  appa- 
ratae.  Here  purely  physicnJ  inHuencea  are  opposed  to  physical 
dieturbauces--  reiluction  of  volume  t<i  increane  of  voliuue, 
retnictitin  and  loweriug  of  presgiiie  to  expansion  and  raising 
of  ijressure,  withdrawal  of  air  to  accumulation  of  air.  By 
repeated  expirations  into  raretied  air,  by  proloiDgntion  of  the 
length  of  time  over  which  they  act,  and  by  increase  of  tha 
negative  pressure,  more  and  more  air  is  withdrawn  from  the 
lung,  the  intnipulmonaiy  preefturc  is  further  lowered,  the  lunga 
are  brought  to  the  greatest  possibly  retnietiou,  and  by  pennau- 
ent  dilatation  of  the  pulmonary  blood-vessels  an  increased 
flow  of  hlocxl  is  kept  up,  so  tliat  anwmia  and  disturbances  oj 
uuLrittou  in  the  lungs  are  removed,  and  the  influence  which 
they  cxerciBc  in  the  emphysematnui^  aSt-ctione  i»  eliminated. 
The  result  of  this  pneumatic  treatment  is  complet«  and 
permanent  j  the  physical  clienges  of  the  lungs  are  entir«lj 
restored  to  the  normal,  and  tliirf  form  of  etiipbyswma  (ler- 
manently  cured.  Rut  even  where  destruction  of  the  tissue  luu 
already  commenced,  where  large  jiortions  of  the  pulmonary 
tiMUD  are  atrophied,  aud  more  or  lees  of  the  septa  of  the  aii 
celU  obliterated,  a  partial  cure  may  be  effected  by  (^piration 
into  rarefied  air,  and  the  emphysematons  lungs  reduced  in 
volume,  since  these  advanced  paltoiogico-anatomical  changei 
never  stretch  over  the  whole  pulmonary  tissue,  but  are  diffused 
in  an  alternating  manner  with  portions  which  show  only. 
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initial*  mmply  physiciU  dij^tiirliancei).  Though  those  jtarto  of 
the  luQg>^  which  exhibit  these  physical  cha^ngcs  in  the  initial 
.itage  tan  be  reslored  (o  the  normal,  no  favoumblychflugea  take- 
placL-  in  the  atr<i|ihieil  jultIb  long  itic-u|mlj]e  of  rL-spiratiou,  Imt 
they  mny  even  undergo  u  partial  dilatation  from  tlie  meclianical 
reiluclinn  of  voluini--  and  retruolion  of  thr  other  parts.  This 
8*coudary  (lilatation  of  completely  iu8uffieieat  parts  does  not  in 
the  least  interfere  with  the  reduction  in  volume  uf  the  entire 
Inng,  which  is  genei-alljr  oon^^iderabte. 

Even  after  a  few  respirations  with  the  apparatus  the  [Mitient 

feeU  material  relief;  with  each  expirutiou  a  i«rt  of  the  le&idual 

air  is  removed,  und  every  iiiMpiniliiJU  brings  ft  larger  quantity 

I  (Afresh  reqiiratory  nir  into  tha  lungs.    The  rapidly  proceediog 

,   pulmonary  ventilation  eliminates  the  previous  difficulties  of 

breathing  and  dy^pna'a,  and  a  ounrtition  of  comfort  ensues, 

.    which  iti  inainlained  for  a  long  time.     This  was  observed  in 

[    the  ease  of  almost  all  pntiente  without  exception,  even  where 

^tb^emiihy^ema  of  miiny  yeai's'  duration  had  already  led  to 

ESdnbeed    deetruciion  of  the  tung  tissue.     The  influence  of 

I    expiration   into  rarelied   air   ujKm  the  respiratory  process  is 

I   not  only  subjectively  observable  to  the  -patient,  but  con  also, 

j    aa  Uaniiich  has  shown,  be  objectively  demonstrated  by  Kiegel's 

stethugraiibe. 

Tlie  observations  herp  given  refer  to  the  case  of  a  woman 
53  years  of  age,  who  had  gnfl'ereil  for  years  from  aggraviited 
emphysema  and  dyspntea.  Whereas  the  abdominal  curve  a 
(fig.  fiO),  taken  befure  the  hegiuuing  of  the  treatment,  was 
inai'ked  aa  a  ptrfeet  empiiysemal  cuiTf,  the  iuflueuee  uf  me- 
chaatciU  agency  on  the  recpirntory  movements  ie  unmintakably 
shown  in  curve  B,  which  was  traced  the  same  day  aft«r  three 
cylinders  full  had  been  expired  under  a  negative  pressure  of 
■^  atmosphere. 

In  eiirve  .i  the  wave-tike  aseeut  and  descent  of  tin?  nonual 
curve  is  wholly  absent,  the  transition  from  inspiration  to  ex- 
piration is  <]uite  sudden,  exjiresaing  itself  in  an  acute  angle. 
The  expiration,  at  first  proceeding  rapidly  and  with  little  hin- 
dnaic4>,  is  in  its  last  part  laboured,  much  interrupted,  and  of 
nneq^ial  rapidity ;  we  recognise  the  likeness  of  a  jerky  expira- 
tion.    On  the  other  hand,  in  the  curve  B  the  angle  of  transition 
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'Of  the  ins|>iraturj  into  the  exitiratory  tine  is  \ct»  acute,  and 
even  though  expiration  does  not  occur  quite  evenly  it  \t  no 
longer  so  broken  a«  before.  Tliis  effect  is  atill  more  tnorkedW 
expresseil  in  the  following  curve  r,  which  wa-i  traced  after 
abont  four  weelts  of  treatment,  but  ]>revionsly  to  the  li^nning 
of  exjjiration  into  rarefied  sir.  This  carve  showg  the  wav^like 
behaviour  observed  in  the  normal  condition ;  the  angle  it 
which  the  inspiratory  line  ]«sse8  into  the  expirtttory  is  no 
longer  acut«,  but  obtuse,  or  more  corrertly  it  is  no  longer  nn 
angle,  but  n  curved  line.  The  expiration  in  not  yet  quite  even; 
the  expiratory  line  does  not  yet  fall  gently  downward!  in  one 


I 
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unbrnlcfn  line,  but  the  coarser  iulvrruptiooa  formerly  eritd^ 
are  nowhere  to  he  seen,  and  the  ineqiinlilieii  in  the  Iiut  pfaucB 
of  exiiiration  are  nearly  extinct.  l-(i«tly,  in  the  sanie  day, 
immedintely  afier  the  cx[)iration8  into  nkrcfied  air,  the  lut 
curve  D  was  taken.  It  presents  |>erfectly  normal  condititMU. 
The  int-qnolitiea  »till  clearly  observable  before  the  exptnitiOH 
have  diKip{»cared  after  them,  no  thai,  together  with  steadily 
adi'uncing  improvement  the  diret-t  influence  exercitied  apon 
the  respiratory  movements  by  t-spiration  into  rarefied  air  i« 
clearly  displayed. 

If  pneumatic  treatment  is  carried  out  in  tills  way^  with 
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increase  ol  tbe  negHlivt*  jirvssurp  and  of  tbe  &e(]neDc^ 
length  of  the  sittings,  the  other  objective  signs  of  advanc- 
ing impTO^'ement  will  soon  be  jibyfiicalljr  detectable,  and  can  be 
clearly  estimated  by  steadily  infreasing  mitnenca]  valuations. 
The  position  of  the  abdoiuvu  generally  alters  after  even  a  few 
(ittinps  by  the  progregsjvc  retnietion  r>f  the  pulmonary  tissue* 
under  the  diminishing  intrapulmonary  iwessiu-e,  and  shows  a 
higher  position  when  [lerL-iistiod ;  the  cardiac  dolneas  also 
changes;  the  lol)es  U  the  lung  overlying  the  heart  retract 
more  and  tnort-,  and  admit  of  its  boin^  percusited  to  »n  increiu* 
togly  large  extent,  till  the  lung  at  tlie  otom:  oF  the  treatment 

1  moved  back  from  the  inepiratory  position  to  the  normal  or 

li-normal  er[:'iratory  position. 

Anscultation,  whieh  previously  detected  diminished  reapir&- 
tioo  or  indistinct  re<ipiratary  sounds  over  the  greuter  part  of 
tbe  liingi,  and,  if  there  vms  co.+'risting  hronohial  catarrh, 
aeouioual  rhonehi,  n-ith  feeble,  indiittiiict  cardiac  BOumLt  hut 
exagi{<-nile«l  pulmonary  second  sound,  now  shown  normal  red-- 
cedIut  hrL-uthiiig  extending  over  more  widely  diffuned  regions, 
while  the  catanrhal  K'jtintlfr  huvi;  diniiui»h(xl ;  the  canliac  sound!) 
■bo  hare  become  stronger  and  the  pulaioiuiy  second  sound  ia 
no  longer  exaggerated.  If  a  severe  aficction  of  the  bronchi 
oo-exisi,  the  alr«<niate  action  of  ingpiratioDe  of  compresaed  air 
may  become  necessary,  to  the  employment  of  which  in  em- 
phy«emA  complicated  with  catarrliii  we  must  return  in  a  special 
»ectioii-  Hut  the  .ijihyginogruphic  tracings  show  also  in  (he 
radial  artery  how  by  the-  uepinitory  suction  of  the  rarefied  air 
the  leMcr  circolation  is  nt  once  more  completely  tilled,  with  a 
consequent  increase  of  blood  pre^ure  and  of  vascular  teuuoa 
in  the  aortie  system. 

This  effect  on  the  circulation,  Htce  that  njwn  regpiratcry 
movement,  can  gerwiHlly  Iw*  observed  after  the  very  first  sitting, 
after  the  patient  has  expired  tlirec  to  four  cylinders.  I  had 
an  opportunity  in  the  winter  of  1878  of  observing  the  direct 
infiiietiee  of  lowereil  intmpulmonaiy  pT«s8ure  upon  engiiTgeuicnt 
of  blood  in  the  venous  system,  when  the  residual  air  is  exhausted 
hy  long-continued  exjtiratiun  into  rarefied  air,  in  the  cose  of  an 
«mphytematous  patient  whose  liaudu  l)egan  to  be  oidematoaa 
•ftar  a  severe  attack  of  bronchitis,  cedema  of  the  lower  extre-i 
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mitiefl  haviog  existed  for  a  year.  The  CBdemu  of  tli6  hands 
disappeared  each  time  that  the  jmtient  expired  for  an  hour  into 
highly  rar«fied  iiir  umlpr  n  nej^tive  preHRure  of  ^  to  ^ 
atjnoHphere.  Over  night  the  (wU-nia  iipprared  agnin,  and  for 
the  Hake  of  exnct  cuntrol  I  ndmiiiisferrci  the  expimtions  at 
difierrnt  tiiiU'S  nf  thf  day,  eitrlii-r  nr  later;  but  the  BWi-lIing 
remained  coostaut,  till  by  longer  continued  ^xpiratioll  into 
rarefied  air  a  sufScient  suction  of  venoiu)  blood  into  the  longB 
had  taken  plaee.  If  I  entirely  susiM-nded  the  pxpirationH  for 
a  whole  day,  the  (pdetna  not  only  rHmnined  through  that  day, 
but  it  increased  perceptibly  the  following  day,  and  did  not 
jield  till  after  two  to  three  honr?'  employment  of  highly  rare- 
fied air.  I  failed  to  nhserve  so  dire-ct  an  influence  of  rarefaction 
of  air  ou  cedema  of  th«  lower  extremities,  eo  that  the  suction 
.notion  of  the  lungs  effected  by  lowering  the  intrapnlmonary 
'preBBiire  seemed  in  the  first  instanee  t^  produce  a  disengorge- 
ment  of  the  venous  system  belonging  to  the  superior  vena 
cava,  in  which  the  conditions  are  more  favourable  to  the  efflux 
of  blood  than  in  the  veins  communicating  with  the  vena  c&va 
inferior.  The  great«r  pressure  of  the  retiirded  blood  m  the 
veins  of  the  lower  extremities  is  also  shown  by  the  anlenia  first 
api»eiLring  in  that  region,  whcreae  similar  swellings  in  the  hands 
are  only  observed  in  more  advanced  stages  of  circulatory  di»- 
tiu-bauce.     I  will  return  to  thia  rase  fiirther  on. 

The  increase  of  lung  eafmcity  during  pneumatic  trentment 
csin  be  Htt*adily  ascertained  by  comparative  sjiirometric  measiu'w- 
ments.  Kven  in  einphyuenia  of  long  standing  it  rises  in  a  short 
time  to  500  to  600  cubic  centimetres,  and  may  rise  to  oTCr 
1,000  and  1,200  cubic  centimetree  and  more,  while  in  more 
recent  cases  it  may  increase  to  the  normal  height  again,  with 
complete  restoration  of  the  enlarged  lung. 

An  a  result  of  inereaging  elastic-ify  of  the  hings  and  aog- 
mented  eajiaeity,  the  expimtoiy  force,  which  generally  shows  a 
considerable  iliminntion  even  under  20  millimetjes  mercuiy, 
gradually  increascn  again  and  rises  to  50  t^  70  millimetres 
and  higher,  while  the  inspiratory  suction,  also  enfeebled,  gains 
strength  in  the  same  ratio.  The  pneumatometric  estimate* 
may,  if  the  treatment  he  jirolonged  sufficiently,  quite  reach 
the  normal  height  again,  or  in  the  case  of  incurable  jmtient^ 


ii»  below  it;  in  everv  case  they  will  exijeriencu  a  oonsideiw 
able  rise. 
■  Lastly,  the  frctiucncy  of  respiration  is  diminished.  The 
"  Tespiration,  which  at  stiiniiig  may  be  forty  and  more  in  the 
minute,  becomes  returdc^d  with  tli(<  increHBiug  depth  and  freedom 
of  the  r«5spi rations,  til!,  in  couoordaciof  with  the  other  physical 
phcDometiii,  their  ntimber  ceiiifea  to  exceed  tlie  urdiuarv'  fre- 
<(ttency. 

■  These  are  the  results  which  con  be  obtained  in  eniphysciua 
by  expiration  into  rarefied  air,  when  it  comes  under  treat lueni 
uncomplicated  with  bronchitis. 

»If  the  emphywema  is  eumplicntt^d  with   bronehinl  catarrh, 
the  success  of  the  treatment  dependw  directly  on  the  irritability 
of  tlie  brraichi,  ns  well  ait  on  the  ciiution  with  which  the  treat- 
tnent  is  gently  pushed,  niitl,  when  every  effort  to  employ  rare- 
fied air  with  stronger  pr<!paurc  and  prolonged  duration  is  met 
by  increased  rhonchi,  oppression,  and  violent  fits  of  coughing, 
thfi  desired  retraction  of  the  lungs  is  unattainable.    In  mich 
cawe  we  must  begin  with  a  few  inHpirationit  of  oompressed  air, 
twice  a  day,  twenty  and  thirty  inspirations  under  exeeaa  ]>re!isare 
B<rf  ys  '°*^  ^  atmosphere,  while  at  the  ^me  lime  inhnhitions 
™  of  sal  ammoniac  are  employed  during  the  day  for  liipwftring 
the  usually  viscid,  mnoons  oecretion,  or  where  there  is  abundant 
secretion  of  a  (mtrid   chanicter    inhalations  of  the  vaimnr  of 
oleum  pini  lylTeetrie,  or  of  oleum  teTebiDtbi^n^,  or  pulverised 
cwbolie  solution   should  he  ndmini.'<tered.     On  the  Hecotid  or 
third  day  expirations  into  rarefied  nir  may  be  begun  in  the 
following  manner:     After  thirty  to  forty  inspii'ations  of  oom- 
pres»ed  air,  as  many  expirations  into  rarefied  lur,  or  eli>e  they 
may  he  continuwl  till  viuleut  irritative  cough  is  excited,  and 
the  flitting  clofHis  with  twenty  to  thirty  inspirations  of  com- 
preaited  air.     The  expirations  into  rarefied  air  are  gradually  in- 
creaMd,  because,  a*  a  sign  of  progressive  improvement,  they 
>lo  not  pTOTofee  fits  of  coughing  so  readily  as  before,  while  the 
insjiinitiouft  are  gradually  riimioi^hL-d  in  corresponding  manner. 
Lastly,  the  preliminary  insi»initiouB  will  Iw  first  diseuntinuecl, 
then  tlie  KulMequent  oiu-s  reduced  in  pressure  and  niunber,  and 
finally  the  expiration  into  mrefied  air  um-d  alone.     Where  two 
anpamlns  or  Qeigere   double   ventilator  are   »t  command.  It 
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will  be  most  lulvitiable  to  employ  alteroately  inspirations  of 
cpmimissed  air  and  cx|iirntioD8  into  rareBed  air,  at  first  under 
equal  i»ositive  and  negative  tcosiouit  of  air,  ±.  pre!»ure  ahoa'. 
six  ty  L'ight  centimetre*  water  mnimmeter;  then,  aft«r  a  few 
inspirations,  to  raise  the  negative  pressure  aljove  the  pocilivt, 
and  with  synchrouous  incrense  of  the  tenRioni  of  air  adMUK« 
to  higher  and  higher  differeneea,  even  up  to  +16  and  —30 
centimetres ;  and  finally,  after  these  differences  have  acted  oi««i 
tile  pulmonary  snrfoct:  for  eighty  to  uuc  hundred  rcsjuratioDV 
Tvtum  with  the  iifiDie  gmilutione  iu  the  counc  of  the  next  tarty 
to  Hfty  rcttpinktions  to  slijifhter  differences,  and  at  last  to  nonnal 
atmospheric  pressure. 

CroQ  «tnte^  tluit  he  h&s  employed  expirations  into  rarefied 
air  alternately  with  inhalation!!  of  wann  aqueous  vapoars  charged 
with  sal  ammoniac  with  [lerfectly  Kitinfectoiy  resultti,  iu  caeea 
in  which  emphysema  was  complirnted  with  bronehitis,  making 
impossible  the  netion  of  rarefied  air  ak>ne.  The  compmrion 
pressure  of  the  condensed  air,  which  vai  the  vehicle  far  the 
inhalations  of  the  aqueoua  va[xiar3  contaimn^  aal  ammomact 
was  made  only  jast  high  eDough  to  overcome  the  resuUooe 
which  the  water  iu  the  Wulff'n  flask  offers  to  inspiration,  and 
the  ini«pimtion  euuld  proceed  wiibuul  any  jKnitivepreasnre.  lo 
this  way  Cron  entirely  avoidn  the  inSuence  of  oom^irewed  air, 
and  I'ven  conKidern  it  to  be  injurious  to  the  lung  in  proceai  of 
expansion,  while  rarefied  air  can  exert  its  full  influence,  till  the 
desired  redaction  of  the  liinga  is  effected  by  exceaa  preaaore 
from  witheut  and  emphysematous  anemia  is  relieved  by  the 
i^uctiou  of  blood  towards  the  pulmonary  sarfaee,  ao  fur  as  the 
existing  iinatomit-'al  chaugett  admit. 

Senile  and  viearioiis  enijihysema  htp.  quite  inaeceesible  to 
mechanical  treatment,  beeause  the  first  is  the  result  of  atrophy 
of  the  pulmonary  tissue,  whicli  is  beyond  the  reach  of  medical 
skill,  while  the  thnrnx,  by  ossification  of  the  costal  cartilageSt 
bnn  become  almoet  or  entirely  immovable,  and  is  no  longer  sil»- 
ceptible  of  any  change  of  form ;  the  Letter  can  only  disappear 
when  the  parts  of  the  lung  fnr  which  the  healthy  lung  in  neting 
in  excess  in  rioariouH  respiration  are  reiitored  to  the  exercise 
of  their  fnnetinns.  Vet  eveu  in  such  cases  the  alternating  or 
the  intermitting  met  hml,  by  alternate  conveyance  of  oompreiMd 
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air  and  free  irmoval  of  the  reeidaal  air  by  mcAns  of  expirations 
into  rarefied  air,  best  carritd  out  by  Geigel'e  double  ventilator, 
will  be  of  use  in  combttting  the  difficulty  of  breathing,  ofl*u 
amounting  to  s^rore  dyspocpa,  and  the  complicating  bronchial 
catarrhs. 

Tn  the  mechanical  treatment  of  emphTsema,  if  do  compli- 
cation is  present,  it  is  of  the  first  importuncc  that  the  expira- 
tions into  rarefied  air  be  carried  out  under  a  rapidlj-  iucrwising 
negative  pn:»ure,ai*  high  aa  can  be  tolcmted  under  the  existing 
circumstances,  and  in  long-continued,  ^e<]aently  repeated 
sittings.  Thitu  i«  e8[)oeially  the  cme  with  emphysema  of  long 
standing,  which  offers  the  greatest  resistance  to  treatment. 
Not  much  will  be  gaiaetl  by  a  few  expirations  under  slight 
pressure,  undertaken  twice  in  the  day. 

The  case  cited  alMjve  shi>ws  what  can  be  done.  Another 
patient,  a  goldsmith  at  Munich,  38  yearn  old,  had  suffere«l 
aince  his  fourteenth  year  from  asthma  and  emphyaema,  and  he 
expired  in  three  sittings  of  1  to  1^  hour  36  to  40  cylioder§  of 
an  Hpparatus  constructed  on  ^VaJdenbuig's  principli*,  making 
40  to  45  expirations  to  each,  m  that  he  undertook  in  one  day 
1,440  to  1,600  and  dOO  to  1,OOU  expirationtt  under  a  rising 
negative  pie^itureof  ,>-  to  J^  atmosphere.  1  have  proceeded  in 
the  same  manner  with  other  patienla  also.  In  no  c^ute  hare  I 
observed  iiijuriouKreaultx  from  long-cont  in ucd  energetic  suction 
of  blood  into  the  lungit.  Jn  the  cme  of  the  tiret  pntient  the 
fpdema  in  the  hands  disappeared  after  I  to  2  sucb  sittings  of 
1  to  1^  bnnr,  and  the  lung  eagmcity  rose  from  2,50(>  cabio 
fBentimetres  to  3,61)0,  while  the  expimtory  pressure  mae  to  60 
millimetres  and  the  inspimtory  t^uction  ro«e  to  70  mitlimetrea 
merciurv. 

At  the  commencement  of  the  treatment  we  begin  with 
3  to  4  cylindert,  and  then  ri^  rapidly  to  6  to  8  or  10  in  a 
titling ;  this  x«  repeated  3  time«  a  day,  morning,  noon,  and 
evening,  while  the  negative  pressure  ri«T!  slowly  from  Jf  to 
^  or  ^jf  atmoHphere,  and  the  higher  tt  goes  the  longer  will  it 
he  maiulained,  10  to  14  days,  or  even  2  to  3  week*.  The 
duration  of  the  treatment  itj«elf  will  «treteh  mer  weekfi  and 
Diouths,  according  to  the  severity  of  the  case,  till  a  aatipfiielory 
eonatant  reault  is  ohtoindl — that  is,  either  a  couijdele  cure,  or 
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ve  6ni]  the  retraction  of  the  lungs  makes  no  furthei- 
after  repeated  thorough  physical  examination.  In  t 
case  it  will  be-  ueLvssary  after  n  louger  or  sburtcr  interval  la 
repeat,  tbc  treuluient  for  3  or  6  months,  as  a  rcuewtKl  uUi^mtit 
lifter  a  long  pouec  is*  girm-nUly  cffrctuftl ;  or,  if  physicid  cxuni- 
natioD  d6t«ct0  a  itee^  inflation  of  the  lunj^e,  especially  Id  cases 
of  long  Btanding,  to  couQteriict  it  at  once  by  vithdniwiaff  sir, 
Hnw  often  thi?  rwjielition  is  to  take  place  defiendH  iipim  thn 
definite  result  of  the  physical  examiuutioii  and  the  individuality 
of  the  patient. 

If  bronchitis  exists  ns  a  complication,  the  treatment  most 
follow  the  method  above  described,  and  if  aethma  is  developed 
together  with  bronchitis  the  desired  result  will  be  obtained  in 
n  short  time  by  intermittent  or  nltemiite  respiration,  especially 
by  the  twe  of  GeigiTfi  double  ventilator,  with  higher  jiresBurfi 
US  rarefaetion  or  vrilh  equal  degrees  of  tension.  Even  lu  the 
tirst  sittings  the  res]>inifiuns  become  ^adually  deeper  and 
fi'frr;  incitement  to  cciugliiiig,  wiiich,  in  partial  expiration  into 
rarefied  air,  no  often  <li»turli.<i  the  Hitting,  occurs  much  letig 
frequently,  and  the  patient  feels  much  easier  under  the  in- 
fluence of  increased  %'entilatton  of  the  lungis  especiidly  if 
rafferin^  from  dy^noca.  It  happens  not  uufreqiiently  that 
ii:ithina  and  bronchitis  disaiipear  completely  after  a  few  iiiltinge  j 
the  nctnfl.1  treatment  of  the  emphysetna  cannot  of  course  1m! 
commenced  with  the  necessary  energy  till  these  romplicationi 
have  receded.  If  the  emphysema  is  complicated  with  asthma 
without  bronchitis  the  treatment  will  be  the  same  as  in  asthmn 
dependent  on  bronchitis  with  emphyijema,  but  the  result  iv  It^e 
successful  and  is  often  wearily  protracted,  fluctuating  bctveez 
improvement  and  relnpses. 

The  treatment  of  emphyecma  miut  therefore,  accordioff  \a 
the  principles  we  have  laid  down,  be  carried  on  in  the  iutervuli 
between  the  aitthmatic  utlaclc^. 


5.  Brimchi<tl  AnthTna. 

It  is  more  diSicuIl  to  iix  the  indication!)  for  the  mechanical 
treatment  of  pure,  idiopathic  bronchial  asthma  exieting  iadc* 
pendenlly  of  broncliitis  or  emphysema. 

it  is  absolutely  uecesaarj'  in  the  firbl  i)lace  to  ascertuii 


saoxcmAL  asthma. 
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clenrly  whiit  effect  can  Iw  prortnced  apon  the  afPected  organs, 
and  therefore  what  i«  tn  be  our  nim  in  applving  nwctiaaiea) 
irvatment  to  thi*  diBeiiw,  with  reference  tn  its  efiolojipcjil 
oooditionn  and  ihi-ir  «ynii>tomato1(igy,  and  mnre  especiallv  with 
regard  to  its  courst;  and  the  sequence  of  the  consequent 
pbcnnm^n!).  Sinni  it  ia  imjiosKible  in  (his  case  to  calcuUle 
w>  exactly,  and  obtain  results  so  nifiidly,  as  in  other  aBV-ctioni« 
of  the  re^pimtor}'  orfi^ne;  to  set  aside  on  that  account  inocha- 
bicbI  treatment  in  bn.iiicliiHl  iiGthma  and  to  rmst  to  other 
ranaiBn  which  im>  evidently  utterly  inetlicaeioiis  except  foi 
tempomry  nnreotiantion,  or  for  stimulating  expectomtiao  aiul 
inlliating  the  violence  of  the  attAcks,  wmild  be  an  ernir 
which  would  f»i»eedily  revenge  itself  by  the  gradiial  dcvclop)n<>nt 
df  the  0econ<lary  changes  in  the  bronchi  and  the  luagti  aseeqiicUp 
cf  (he  nrfhroatic  iMToxypms. 

The  group  of  symptoma  whieh  are  developed  in  pure  asthma 
is  no  doubt  tn  be  referred  to  an  acute  Dwelling  of  the  bronchixl 
mncouH  membrane  in  coDse()uence  of  the  distension  of  tlx 
Wood-ves-tels  by  vasomotor  influences  acting  through  the  vagi. 
The  profiwe  secretion  of  sero-mueoiis  fluid  into  the  finer 
bronchi  does  not  occur  before  the  attack,  but  after  it  hii* 
huted  game  time  or  townrde  it3  clofte,  and  arises  from  an 
nbnodont  flow  of  blood  to  thoe«  terminal  ]art«  of  the  Inngx 
in  which,  owing  to  the  violent  inspimtorr  dilatation  of  the 
thorax  during  the  occlusion  of  the  hmnchioleis,  inflation  and 
mrebction  of  air  or  eonseqnent  secondary  exndatioo  of  seroux 
fluid  appears.  The  swelling  and  the  pn^fu^e  secretion  whieh 
are  |iartlT  to  be  regarded  as  purely  physical  pnicesiccii  are  not 
of  a  Bioople  catarrhal  rhamcter,  and  the  asthmatic  attjicka  arw 
not  to  be  rrfcrred  to  the  infloeoce  of  such  n  proceee  alone,  it 
would  certainly  be  more  fii%'onrabIc  if  the  cIobotc  of  the  finer 
bronchi  and  the  pmfii*e  necretion  into  (hero  were  only  the 
nwatt  of  »D  acute  cntarrha)  fiwelling,  which  could  enailv  b^ 
mnoved  by  the  action  of  compregsed  air.  However,  pven  in 
■pumotlic  aiutnction  of  Che  bronchi  it  is  not  against  thecaiuu* 
of  the  diM-ase  itself  that  the  inKpimtioii  nf  c-omprei«>aed  air  la 

I  directed,  but  directly  iiguiust  the  mechanical  procesM^H  ariiing 
iRin»edi»lely  out  of  the  occlusion  of  the  broitclii.    By  ius]iini- 
tiMi»  of  a  strongly  compmaed  air,  air  of  greater  deiwity 
W  N   1 
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rich  in  oxygen  is  forced  thnmgli  Ihe  contracted  bronchi  into 
(he  |iartj9  of  the  lungs  nittinted  beliind  the  !<t«no!(pd  placed,  and 
tbua  the  arrested  exchange  of  ^!ie»  u  again  renewed  and  the 
dy«pnopft  rt-liered,  while  thp  inflation  of  the  air  cells  h  cheeked 
by  tho  oestuLtion  nf  the  forced  inspinitorj-  movements,  and  the 
nirefiw.tion  of  air  within  them  prevented.  Wnldenhurg  in  thig 
manner  succeeded  in  rutting  short,  the  asthma  in  its  le«»  liolent 
porox^mnu  by  inK]iiration  ofeompreDited  air;  Geigelalsoobaerred 
decidedly  fiivuumbk-  results  from  the  inspimtioii  of  compre«!<«d 
air  in  viotrnt  axtlitnatic  attacks  which  were  in  jKirt  due  to  die- 
turbaDccs  in  the  pulmonary  circu]ati'*n  from  non-com pcnrated 
tnsufficieney  of  the  mitnd  x-alve.  It  is  to  be  borne  in  mind, 
however,  an  a  set-uflT  a^tost  these  results,  that  eompresised  air 
always  acts  as  an  irritant  and  exercises  an  exciting  influence 
\\\«m  the  mucous  membrane  of  the  broni'liioles,  which  is  in- 
tolemble  ondcr  some  drcumstanwii,  and  not  only  interferes 
■with  the  removal  of  the  reeistHnce  in  the  contracted  bronchi  and 
the  |>enetmtion  of  larger  or  smaller  qnnntilies  of  condensed 
air  into  the  distended  air-cells,  but  may  excite  them  to  firmer 
closure  by  increased  musculnr  contraction  and  entirely  do  awaj 
with  the  etTtfct  of  the  inspirations.  For  this  reason  pneumatic 
(rvatirient  can  vt^ry  seldom  bt>  carried  ont  in  vioteril  asthmatic 
Mtlarkti.  Biedert  treated  «ueh  jsatient*  succedsfully  with  ail 
impregnatfd  with  amyl  nitrite,  4  drops  at  a  mtting,  or  during 
the  attacks  benefit  has  bi-en  d(;rived  from  fumigations  with 
rtiamoiiiiim,  cannabis  indira,  nitre  ]>ftper  (cf.  *Chemipal  Part'), 
As  in  purely  nervous  asthma  there  is  not  only  inspiratory 
but  also  eiqiiratory  iimnfficiency,  it  is  generally  necessary  to 
withdmw  the  air  driven  mto  the  t.errainal  parts  of  the  Inng? 
hv  the  inspiration  of  compressed  air,  as  well  as  thp  ri'stdual 
air ;  therefore  expinttion  into  rarefied  air  must  each  time  follow 
inspiration  of  compressed  air.  either  intermittently  or  belter 
aUcnmlclv  ;  in  the  former  case  20  to  30,  CO, or  100  iuspiriitions 
nf  air  compressed  to  ,-V  to  ,'„  atmosphere  excess  preesure  must 
be  followed  by  an  equal  number  of  expirations  into  rarefied  air, 
at  Bret  up  to  jL,  inter  on  up  to  -^l  t<i  -^  atmoephere  negative 
pressure,  eloeing  with  a  few  inspiratloDs  of  compressed  air  of 
et\\xa\  density;  or  in  the  latter  cn8«  alternate  inspirations  ol 
rompressed   air  with  cx}nrations  into  rarefied  air,  under  the 
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above-gikett  amotmt«  of  pressure,  immecluiteljr  siicueetling  one 
uaotber  by  the  use  of  two  simply  or  tloublj  Bctiog  nppftratiw, 
or  OfigL-I's  doable  ventilator,  so  thiil.  the  compressed  iiir  drivcu 
in  b.Y  iiiNpiralion  may  bu  at  once  puiupt.-d  out  Again  by  cxpim- 
tkm  into  mrefied  air  aud  &  thorough  veatilatioQ  of  tbe  lunga 

ored. 

Where  mevhsnioal  tn?atnieiit  is  not  tolerated,  as  ooonrs 
uofortunalvly  in  a  great  number  of  cases,  the  modo  of  t-reat- 
m«ut  deBciibed  alwve  mu»t  be  re**rved  for  the  free  int«n-al« 
and  onK-rcd  two  or  thnn;  tiiii<?»udny,  with  gradual  prutongation 
of  the  Mvvnil  Btttings,  by  incrcii«ing  the  number  of  insptnLtions 
aud  expirations.  Acconhiig  to  Widdt-ubiirg  compressed  air 
also  exercises  a  favoumble  inSucnce  during  tha  Irec  ioCcrvtils, 
by  expandiug  the  thoracic  apat-e  and  bringing  the  lungs  per- 
manently neiirer  to  the  mt^dium  iutipinitory  position.  Walden- 
hiirg  RiiM-rtH  tlmt  iniipir»tioQ  of  (.-ouipressed  air  eflftvly  thi« 
without  danger  to  the  pulmonuiy  tissue,  wliereaH,  he  my«, 
Bstaxe  achieves  it  by  gnuluatly  drvirlopiug  umphyaema,  and 
this  tendency  of  asthma  is  thus  eompcnsiited ;  he  hus  always  i 
Rooeeeded  by  this  method  iu  giving  relief,  and  in  producing  ■ 
longer  intcr\-als  between  the  several  attack*.  He  aliio  re<>om- 
mon<l>'  expiration  into  rarotied  nir,  in  the  same  interMilA,  for  • 
{ironioting  retnction  of  the  luug  iie«ue.  ^M 

Kiitpbyjienia,  with  all  the  cuiiilitionH  ile]>endent   on  it,  iit        i 
iuduct-d  L'Vt-n  ill  pure  bmuchiul  asthma  without  any  speciiil  ex-        . 
Iiiiatory  htodronccii,  owing   to  the  inHatinn  of  tbe  liujg»  iu  fl 
inF|>ira(ii>u,  n-fulting  friMii  the  disjirojiorlion  between  thf  iiispi- 
ratvry  effort  and  the  change  of  air  obtaiuud.    When  the  attacks 
ure  frei(uent  and  intense,  its  nppeantncc  t«  not  genemlly  long 
delayed.     We  leiim  how  con^idenible  the  acute  inflation  cluring 
an  aslhinalic  attack  may  be  from  a  case  obwn-ed  in  consultji- 
tiflu  by    Bicdert,   that  of    a  woman    miffering   from  chronic 
pericanlitii*.  who  \im\  had  violent  a»tbmati(!  attacks  for  two  to 
tbrre  months.     Uiedert  himself  imfortunatelr  never  hiul  nn 
ofiporiunity  of  iritnessing  nn  attack;  but    the  phyaieian    in 
citargv  of  the  cn«e,  Dr.  Diilrjut-n  of  Guotcritbluin,  iiBsured  biin 
that  during  the  attack  tbe  lung  Iwcamc  cnorroouitly  tlieteudt<l, ' 
and  th(<  rardine  dulne»,  ntmally  very  evi<l«nlly  iacmui«d,  "Ito-^ 
gather  di'<3pix?ared.    As  in  this  case  then  was  not  a  (race 
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diUUtiun  of  the  lungf  in  thr  iat«rval,  and  no  actnal  affection  tA 
tlie  \\XT\f  TraA  clearly  det4?ctable,  the  case  cnn  only  be  accounted 
fi>r  by  inflation  cniiiied  by  e[>asm  of  the  bruDcbial  mu^Iei. 
Kx]))rRtionH  into  highly  ruretit-d  air  during  the  attack  prnducM 
very  i»l.i»liK!lory  resulU.  When  uiict*  i^mplijsema  ha!«  bevri 
actually  drvelofied  insiiinitiim  nt'  cuuipn-»Ht.-d  air,  iu  tbu  sub- 
sequent  bronchial  aBthniatic  iitUickH,  no  longiir  |iriKluc«9  the 
liencfiL-iiil  eft'oct  whieli  it  formurly  did,  and  an  alt«riiating  exjii- 
ralion  aud  iU3i>irati'jn  procures  relivf  in  the  early  stage  of  the 
attack,  or,  when  dyiipnipic  trttiibles  occur  as  sup**  forerunnflra 
of  au  asthmatic  attack,  it  may  by  wiinied  off  by  ex)>inition  into 
rarefi«'d  air. 

Of  uourite  in  the  fi'ee  intenals  the  nftrogression  of  the  em- 
physema is  to  bu  regarded  as  the  inaiu  object  of  pneumatic 
treatment,  cRpccially  because,  according  to  the  obsenntions  in 
our  poH^^nion,  the  Nimc  treiitmcnt  ih  attended  with  bvoiirable 
results  on  the  number,  duration,  and  intensity  of  the  aathmatio 
attacks  Iheiuwlvos.  Kith«r  aitcmatv  or  iiilfrmitting  inspira- 
tioiiH  of  compresKed  air  and  e):[)tnitiuni<  into  run'tiud  air  are  in- 
dicated, or  if  no  eomplicatioiis  are  present,  an  tny  own  observa- 
tions confirm,  esijirations  into  rarelied  air  and  rapid  increaM!  of 
negative  pn^^ii^ure,  as  recommeuded  in  the  treiumeiil  of  em- 
physema. If  (he  aitiiation  should  be  coinpiieiitod  with  bronchial 
catarrh,  in  this  ciisi-  thr  catarrhal  L-ondition  of  the  bronchial 
mucouij  membranvs  must  be  cuuntcracttd  by  the  prcesiiure  uctii^u 
of  compressed  inspiratory  air  and  a  treatment  similar  to  that  in 
the  abovp-mentioned  eomplicatingaflfectinnR  cnmmenced.  Tlie 
expiTntinns  i-nto  rarefied  air  mu>it  tlie-r<'fore  be  diniinished  in 
nunibt?r  and  iusen^ibly  replaced  by  alternate  inspimtioo  anil 
exjiiratiun  :  in  individiutl  ciises,  when  netresitury,  insplTations  of 
t'ouiji reused  iiir  alone  or  in  combiiuition  with  wimn  HqiteiKH 
vu]M>unt  imprf^iated  with  sal  nmniouiac  may  entirely  take  their 
place. 

Lastly,  thoBc  cases  nmain  to  be  mentioned  in  which 
mechanical  treatment  appears  to  be  ineffectual — i.e.  in  which 
neither  the  action  of  inspiration  of  cumpre!i!>ed  air  or  of  expira- 
tion into  rarefied  air,  or  of  a  combimitiLHi  of  both  it  tolerstwi — 
and  this  treatment,  when  applied  during  the  free  intervals,  pr<H 
duces  no  |>ercepttble  cfftxt  on  the  number  or  duration  or  inten- 
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dty  of  tbe  attacks.  In  these  ca^es  the  danger  of  coasecutira 
emphygema  and  bronchial  affi^UoQs  in  ituininent,  eiuce  the 
■ttocks,  UK  mually  oci:iin<,  cuine  on  with  ti[)t».-iat  vmlcticc,  and 
Um  poti^nco  of  the  invalid  and  the  |>or»evemnce  of  the  physicina 
botb  give  w»y  under  the  appiirent  hopolesmess  of  the  variety 
of  tbf>rapeutic  effurlii  t.'iop)'>y^d.  Here  a  steady  {mrsuaDoo  of 
the  pneumatic  treatment,  and  »>spe<.-ially  of  thu  alteruiiting  or 
intermitting  methodx,  must  be  iuitist«d  on,  as>  owing  to  the 
extreme  intensity  of  thi>  inspiratory-  and  expiratory  ineuflicicncy 
'(one  needs  only  once  to  liavd  ubH;n'cd  sucli  casen),  the  em- 
phyaeuiatouH  inHatious  of  the  luDj^a,  the  bronchial  catarrhs,  and 
capillary  bronchitis,  with  the  other  disturbances  attending  tbcm 
in  the  respiratory  iind  circulatory  apparatus,  freipiently  devetopa 
in  an  nstonishingty  short  time.  In  the  i»iisent  sta(«  of  medical 
scionee  there  is  no  jiislificntion  fi)r  the  adoption  of  mMlaiivos  or 
general  treatment  of  any  kind,  of  which  it  \»  known  beforehand 
that  they  are  incapable  of  warding  off  the  threatening  lesions 
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6.  PlettrUiv  and  Emyyeinn. 


It  is  in  the  treatment  of  pleuritic  exudations  and  empyema 
that  the  highest  degrees  of  oompretision  of  the  inspiratory  air 
are  employed.     The  object  aimed  at  in  pneumatic  treatment  of  ^| 
tbeae  aflfectiona  is  to  bring  about  a  rapid  im'reaee  of  intrapul*  ^n 
monary  pre^utare,  and  »o  mechanically  accelerate  the  alMorption 
of  the  fluidii  exuded  into  t}ie  pleural  sac,  a*  well  as  to  relieve 
the  eomprexied  conditions  of  the  Inngs  dependent  on  the  foi^ 
matiou  of  (a\m  membranes  and  tlie  coDsetjuent  ihomcic  defor-       i 
mitks.     As  the  lung  tissue  is  usually  healthy  and  the  oa{iacity  ^^ 
of  the  air  cells  is  not  only  more  or  less  diminished  by  pressure  ^^ 
of  the  exudittimt  on  one  hand  and  difptacL-muut   of  the   hcust 
and  tlie  great  vaecidar  trnnk^  on  the  other,  but  their  expansi- 
bility ts  also  generally  coiisidembly  im[uiiro<]  in  normal  invpini* 
lion  as  well  aii  under   increased  prcsnure,  6o   that  there  is  no 
danger  of  i>mphyseinatous  inflation  or  laceratiou  of  the  tissue 
by  the  lucreaned  [>urttat  pressure,  therefore  degrees  of  jweiwuni 
can   hi*   rtiiptovcd   antl   toleniled    nhicli   conid   tiol   \k   uppliod 
under  any  other  ciroumslanres  without  oonsidnafale  iigtiry 
the  lung  tiwue. 
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Since  it  is  tlie  diseased  pruductM  wliich  are  ihu  object  of 
inechnnicnl  treatment,  and  not.  the  inflainmaliirip'  process  wbich 
give«  rise  to  thern,  it  murt  not  tliKrt-forc  bt*  iitt«miit4td  till  llie 
inflammatioQof  theinJlamed  tieeuuand  the  fever  have  subsided, 
viz.  not  till  aft*;r  the  third  or  fonrtli  week,  Vfhen  the  patient  u 
in  iL  state  to  bear  the  imtati«ii  caused  bj  the  peuetratiou  of 
the  compreesed  air  into  the  Lun^,  and  the  lungs  themselves  arts 
capubh-  of  bcitriTig  thp  nlteratimis  in  pressure  and  fiilnei^  of  ihe 
hlood-vce^ule  i-osulting  from  in.«ptriLt.inn  and  ex{>)nition.  Thu 
nature  of  the  iuflauiuuttion  itself  and  the  character  of  the 
exudation  dciiositL'd  by  it  iiiatenallj  affect  the  reeult  as  well 
us  the  coiir.st;  of  the  malady.  >Miere  pathulo^icul  chaDges  are 
prcatriit  in  the  luuf;  ajid  the  [deura,  whioh  ia  the^nieelveii  are  not 
capable  of  retrugrossion,  mechanical  treatment  cannot  effect  a 
thorough  cure,  but  even  in  this  cubc  a  palliative  influt'Qce,  Id 
relieving  iiisutBt-iency  of  rcKpinition  by  introducing  larger 
qiuintitles  of  air  in  a  condeutied  form,  by  KliuiuUting  pulmonary 
ventilation,  by  the  anti-hyjK'ni'inic  ami  abwrjitiou-pronioting 
influence  of  inerrased  intrapuhnonary  pressure  uijon  ehronjc  in- 
damnuitory  proceHsee,  intrltnitione,  and  exudations,  is  more 
beuelicial  than  any  otlier  mode  of  treatment. 

The  most  favourable  cases  for  the  action  of  preamre  ore 
thoise  of  simple  serous  exudation,  the  absorption  of  which 
occurs  muHt  mpidly  under  pneumatic  treiitmtnt.  Here  high 
degrees  of  jiressure  are  exceedingly  well  bi>rne,  and  it  can  there- 
fore be  iHpidly  raisetl  without  danger  of  any  ill-effect.  Even 
when  the  pleiu'al  surfaces  tut;  covered  with  libnaoua  de]^K)sit8 
thtt  retraction  mvX  atrophy  of  the  lung  tissue  are  arrealed  by 
the  gi'aduid  dilatation  of  the  dkmto  or  leas  coiopresiU'd  lungs  by 
the  increased  pressiire,  and  as,  when  the  treatment  is  heguD 
early,  th«  re-expaunion  of  the  lung  ti>t»ue  goes  on  pari  pas^xt 
with  the  al)sor]>tiou  of  the  fluid  constituentH  of  the  exudation, 
and  an  iutrapulmunary  excens  pressure  counteracts  tbe  normni 
atrawpheric  pressure  wcigldug  upon  the  thonicic  surface^  con- 
secutive thoracic  changes,  hinking-Jn  of  the  movable  walla  of 
the  thorax,  a]id  curvature  of  the  spiae  are  ari'ested  in  their 
development.  Only  where  such  exudtdiuus  are  «u8pecte<l  no 
time  must  be  loit  in  the  employment  of  tbe  preecure,  and  far 
more  numerous  and  prolonged  sitUngH  rnxLAl  be  inainted  upon 
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than  is  usually  the  case.  The  sittings  mnst  last  at  leust  half 
ao  hour  to  aa  liour^  and  be  reixtHted  three  or  faor  times  and 
even  more  frequently  in  the  day,  so  that  from  20  to  C^O 
cylinile-rful»,  and  pt^rbips  even  more,  of  nir  comjiresscd  l-o  -^  ur 
■^  atmosphere  excess  prest^ure  lue  inspired. 

Ifthet-xiided  fluid  is  withdrawn  by  thomcenteeis  a  more 
complete  emptying  uf  the  ]tleurnl  cavity  may  be  efi'ected  by  ^ 
the  iuspirution  of  moderately  coiideused  air  ''^'if  to  ^  atmo-  ^| 
i|>!iere)  into  the  eoinpregnied  lungi>  during;  thr  o|>eniti<>ii   or  to-   " 
wards  its  close,  where  it  is  tflleratetl ;  while  also  by  tlie  tilling  of 
the  pulmonary  air-oelt^  with  condensed  air  a  suddeD  inordinate 
folneas  of  the  pulmonary  ve8:selti,  in  consequence  of  the  ni^iid 
emptying  of  the  pleural  cavity,  will  be  avoided.     Through  the 
increamKl  pressure  of  the  puluiouary  air  the  pleural  surfaces  are 
cttuued  to  appnwch  closer  lo  («ie  another  after  the  withdrawal 
i»r  the  extidiition,  and  by  the  freeing  of  the  pulmonary  cinruhi- 
Uon  fre«h  exudations  are  best  counteracted. 

In  the  subsequent  course  of  the  cA»e  the  pneumatic  npjia- 

18  should  be  applied  in  the  auiue  ituinuer  iu  all  reitjieclK  a«  in 
cases  of  pUitiritic  eSfuiiiou  iu  which  the  pleurid  cavity  hoit  uul 
bccD  c^Qed. 

Later  on,  when  the  ezodation  ha«  been  completely  absorbed 
and  there  is  no  longer  any  fear  of  irritation,  and  when  there  id 
dyspnoea  or  debility,  wht'u  the  piitientii  are  yoiin^  or  still  iu  full 
vigour,  atid  the  tbonix  retainti  ntine  elasticity  and  mobility,  ex- 
]Hnitioiu  into  rerctied  air  may  he  combined  with  ini^pirntiont 
ufcondenaed  air,  iu  order  to  restore  more  energetically  th.iu 
usually  occun  by  means  of  iuspiratioD  of  coiupresiied  air  the 
mobility  luid  rx{un.<ubility  of  the  duieaseil  side  of  the  thtniiXi 
tlepreesed  by  the  retraction  of  the  lung  and  the  thoracic  wall, 
ai  well  a»  by  the  occurrence  of  more  or  less  exteoitive  adheitioud 
between  them,  luspiratioos  of  more  strongly  compressed  air 
•hoiild  nt  the  close  of  the  Kitting  suoceed  exjjirDttons  into  rarc- 
5wl  air,  in  order  to  restore  the  full  dislensiou  of  the  pulmonary 
resgt>ls  and  to  reiitrain  hyper^mie  irritative  eooditious, 

Waldeiiburg  also  recommended,  in  the  case  of  youthful 
IMtient^  iu  whom  pleuritic  n-sidim  were  mill  dctevtahle  after 
toag-coutin aeil  treatment  with  inspirations  of  oumpresurd  air, 
the  combiimtioQ   of  these  with  inspirations  of  nrefied  tar. 
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Schnitzlcr,  a^  we  have  already  mentioned,  croploya  tnnpiraHoai 
of  compreswed  air  in  clironie  adhet.ivc  plcuritie,  where  through 
adhesion  of  the  pUurul  sturfac^e  the  hrt-athiog  frHt|Ui*ntIji 
lieconieH  en  painful  thjit  |iatit;nts  iuHttuutively  hrtfiiihe  quite 
Biipt^rficially. 

In  ptiruknt  exuiliition  into  thi>  pleura]  ciivitics  nirH^hanicat 
trt-iitinent  for  the  piirpiwc  of  bringing  nbout.  it»  ahBnr]>ti(m  Hnd 
n  permanent  disttinMcn  t>f  the  lung  tisKUe  u  cnunter-indJcatod. 
If,  however,  the  empyemn  opens  eitemally  or  un  artificial 
opening  in  the  thorax  i»  mad*?  and  the  pu«  cau  thus  he 
cont.inuonsty  dist;hargiHi,  iiLipiratinn  of  coinpri^Mst-d  air  acts  not 
only  by  the  ineclianical  expansion  of  the  liingti,  whereby  iha 
pus  is  at  the  same  time  more  easily  riiiicuated^  but  it  also 
redurca  the  M>cretinn  and  siippnratinn,  while  here  also,  aa  with 
the  above-mentioned  exudations,  a  pressure  from  within  ia 
exercised  upon  the  pleura  and  its  vessels,  and  the  two  flurfaees 
are  pre^!ie<t  more  firmly  agaiiit^t  one  another. 

Pueuinntif  treatinent  of  eourise  has  no  effect,  on  the  process 
which  excites  the  snppumlion.  In  Waldenhnrg's  caw»,  who 
tended  mechanical  treatment  by  ins]>irotion  of  oom- 
air  for  emphysema  s]jecially,  the  result  was  ])ertnBn- 
enlly  favourable,  inasmuch  na  the  pus  was  more  completely 
ev«eu»ted,  the  lungi<  more  diluted,  nntl  the  dyspuceu  Ic^tsenod  ] 
but  the  suppuration  was  not  arrested.  Jiiedert  treated  an 
incited  unipyema  in  a  boy  nine  years  of  age,  four  weeku  after, 
while  suppuration  was  still  going  on,  but  generally  wilhoi't 
fever,  with  inspiration  of  eoinprL'gsed  air.  At  first,  not  to 
frighten  the  little  [latient,  only  a  niininmin  pressure  was 
employed,  which  was  rainwl  by  degrees  to  -^  atmiwpherc  in  the 
ninth  week;  in  the  eleventh  week  clofio  contact  of  thu  ribs  was 
no  longer  observable,  though  no  plug  had  been  introduced  for 
eight  days,  and  a  considerabio  stwce  between  the  lung  and  the 
thoraeiu  wall  had  almost  diHappeared. 

I,a5t]y,  fieigel  endt-avourH  to  account  for  the  physical 
effect  of  inspirations  of  condenHe<l  air,  so  early  manifested  in 
considerable  exudations,  not  only  by  the  pressure  which  is 
eiwrcised  upon  the  exudation  by  means  of  the  restored  di- 
latatory  aud  respiratory  power  in  the  lungs  as  well  aa  by 
the  altered  circulatory  conditions,  which  favour  absoqition  ia 
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con^cquencu  of  restored  reejiiratioo,  but  he  bfUcvL-s  ho  bufr 
obttcrveil  uQ  actual  Becoudiixv  diurrtiu  indueacc  fullow  this 
tn;Atm«ut,  wbk-h  opinion  has  also  been  recently  supported  hy 
Kelemen.  But  t  am  incUned  to  rpgard  tb«  increased  secretioQ 
of  urine  as  thu  result  rather  thau  tU«  i-auHe  uf  the  absoqttiou 
(irthe^e  exiidatious. 

The  method  to  Iw  followed  iu  the  trpiitmi-nt  of  the  Reveral' 
pleuritic  exudations   has  tilrtady  been   liiid  down,  from  which 
general  rules  can  readily  be  deduced. 

Mechanical  treatuieni  0U|;bt  to  be  commenced  toirarda  the 
third  or  fourib  week,  or  as  soon  as  the  fever  permits. 

If  we  wnnld  Rtfain  the  most  fiivouraWc  re'sult  poHsilile,  the 
coDipresMou  pressure  must  fn>iu  tlu^  Brst  be  high,  -^  to  ^  or 
•If  atnuMpbere,  according  to  th«  irritability  of  the  bronchial 
macons  membrane,  and  must  be  increased  ntpidir  in  long- 
continued  and  on:-re[ieated  sittings  as  fiir  ae  the  general 
couditjon  and  the  eudurauce  of  tbe  patient  allow. 

In  the  employment  of  negative  pressure  in  tbe  form  of 
OKpiration«  into  or  iniipirationa  of  mrelied  nir,  only  Inw  degrees 
of  pressture  should  be  uiwd  and  all  m^cewaiVf  precautioau 
observed,  and  each  iiitplication  must  be  folluw«d  by  60  tu  80 
inspiration!!  of  compressed  air. 

After  a  few  wet-ka  of  this  treatment  the  pleumi  cxndjitions 
and  tibrinons  depoaita  ami  fid^  nirmlminetf  may  disapjM'ar,  as 
wdl  as  the  compressed  condition  of  the  liinga  and  the  resniting 
thoracic  defoniuties,  bo  that  in  the  majority  of  cases  nothing  is 
detectable  even  on  phyirical  examin.ition. 

In  in«pimtion  of  eompi*«sed  air  iu  all  cases  of  pleuritic 
affeotiiju  and  thoir  f>i-(juelie,  tbe  patient  i^  recommended  (Cube) 
to  adopt  the  lateral  poaition  on  the  healthy  »ide.  In  this  w:iy 
the  air  streaming  in  under  a  high  |nre»8Uru  can  on  the  one 
hand  art  more  easily  ai/d  fully  on  the  affected  lung  nnd  \\w 
side  of  tho  thora-T  und  cxjiand  them ;  on  the  other  hand  the 
healthy  lung,  already  predieixjsed  to  vicarious  emphysema  by 
the  in^nffieienev  of  the  diseased  lung,  will  be  in  souit!  measure 
protected  from  further  iuflaliuu  by  inapintlinna  uf  highly 
enmpn>B«ed  air.  It  is  also  advi^inblp,  nti  a  help  in  the«o 
procesMs,  to  place  a  iirui,  lighilv  hlufleil  cushion  between  tha 
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bed  or  sofa  and  the  hctiltb;r  eiJe  uF  ibe  thorax  un  whicb  the 

itatietit  lies  (Cmii).  ^H 

The  manual  compretteioQ  of  the  hc-Altby  side  by  an  aesieralff 

during  iQ>>]>iru( ion  naiy  aid  thu  (reatment  still  more. 
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7.  Biatava  conntdad  viith  Pulmonary  Phthisis. 

(<0    TU  PlUJUiicai  Habit, 

The  build  of  the  thorax  and  the  eipHUsion  of  the  lunj^u 
corresjxjnd  accurately  witli  one  imother,  and  nre  mutually 
dependent.  iL  is  by  thi^  form,  aizo,  mobility,  and  cxpaDeibility 
of  the  thorax  that  tlie  sput-'u  iu  dctL-rinined  wtthiu  the  limits  of 
which  the  «X|ian((iun  uf  Ihu  lungs  in  u«cuinpliahed  and  the 
deejicst  inspinitiuri  ciin  ht;  attniiicd.  Any  coatiactlon  of  the 
Rjiiu-c  within  the  thonix  liiiiila  iu  a  corTL'sjwnding  degree  the 
L-spanisi'jii  of  the-  liiugit  niid  the  respiratory  cnpiicity,  aud  lay^ 
th«  foundation  for  l!ie  development  of  patbologic-al  proccssea, 
CoQvereely,  we  hnvu  saen  uq  tbe  otfarr  hand  that  the  eize  nod 
form  of  the  thurax  is  also  iuHueiieed  by  the  inflation  and 
non-retractibility  of  the  hings^  so  that  in  long-continued  aiid 
progrensive  changes  iu  the  texture  of  the  lungs  the  thorax 
iiicrra^s  in  all  its  diatiieter»  ua  far  as  'n  [lOHsible,  while  the 
eipausibility  of  its  walk  is  pro|K»rt.ional]y  diminiehed.  Thia  ie 
Ihe  eulphy^emiltous  thoni^E.  the  fonuer  tht:  phthisico-pnralyliti 
thorax.  In  both  case*  the  priniaiy  influence  of  the  ]iAthi>< 
logical  ehanges  of  form  ie  n  meehiiniofil  one,  U]>on  which  tlte 
other  nutritional  and  funettonol  diiitiirbnueL'^  are  in  the  widest 
s«UHe  dependent ;  thert^fure  both  an^  Ltjuully  aeces^ible  to 
mechanical  influence  ami  fit  objects  for  pufuiuatic  treatmeuL 
In  the  one  case  the  reliuctiou  (if  the  lunx»  and  consoqucnt 
narruwiiig  of  tla*  tht>nut  muet  Ijc  thi!  object  of  truntmcnt,  me  we 
have  endeavoiin>d  to  i^how  in  tbo  preceding  chapters;  in  thfi 
other  we  have  to  combat  the  op|>o»iite  eonditioiig. 

WhtTH  the  phthisifai  habit  exinia  wl-  itmaL  do  all  in  oui 
\tovier  to  promote  the  re-uiodtJling  and  wideaing  of  the 
ihorucic  s|iHce,  ad  the  form  of  the  ilionix  is  dir«otly  connecttKl 
with  thf  gmduully  divt-Iopiiig  rL*spimtory  insufficiency.  In  tht 
Jong,  narrow,  shailow  thorax^  the  stemiil  angle  of  whicb 
projects,  while  the  epigastric  angle  hecomes  more  [joiuted  aziij 
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the  supra-  and  infra-cla\ioular  frwsro  ore  depressed,  the  Inngs,- 
especially  at  tlieir  apicefi,  will  not.  expand  in  a  manner  corrv^ 
sponding  to  their  nonnal  function.  The  respimtioii  bccDnieBi 
wttk  and  ttnperliciid,  the  insiiimttiry  as  well  a:i  the  rxpirutory  I 
pKiStire  f&U^  below  the  aorntal*  nnd  dt^proportionaU-  Hhortness  j 
of  breath  follows  any  increased  physical  exertion  on  the  j»art  o( 
the  patient. 

The  applii-ntioD  of  altered  atmoBplipric  air  pressnre  by  th«j 
piieiiiiuilic  a|>i>araiiiH  \»  in  the  Br^t  place  indii^ated  in  order  toij 
o\*crcoine  tht  [■■nirniction  of  thi^  thoriix  which  has  been  pro- 
duced by  |»ithnIoginil  onndttionH  and  tu  npand  it  as  much  as 
powible.     An  by  inHpiratJans  of  €oniprr><>H<Hl  air  the  tutrapul- 
monary  pressui-e  of  the  pntnionary  air  is  eo  far  inereanL-d  tliat 
it.  pre|Kinderatflii  to  a  certain  defjre*-  over  the  normal  atrao- 
spberie  pressure  on  the  thorns,  not  only  vill  an  expannon  of 
the  Inng  tiswif  be  thereby  effoGled,  bnt  also — and  that  all  the 
more    the  younger    the  individual  we  have  to  deal   with — ^a       i 
widening  of  the  thorax  itftetf  by  ele\-at)OD  of  the  rths  and  its  H 
cxiuinsibh-jmrtti.     The  thoracic  muscles  are  stwngthened  ;  the       . 
lung  cni«u-ity,  as  fthnwn  by  the  pneuma(oimrt*?r,  is  often  eoii- 
eidenbly   increased ;  dyqmcea    ja    removed ;  with    iocnNued 
reepiratory  surfnce  and  functional  activity  of  the  luogji  ran- 
guification  is  improved  ;  there  is  inereased  ii]>i>elite,  u  fresher 
Mppeamnce  and  Hiihjective  welt-l)ein>f,  and  under  alt  ctrruin- 
rtances,  even  if  the  outbronfc  of  phthisis  itwlf  cannot  in  every 
case  be  aire^tod,  a  power  of  resistance  to  prediajwaing  disen!i4>s 
ixcreat^H]  in  the  lungs. 

IjiDtly,  in  the  phtliistcal  babit,  not  only  the  mechnnical' 
actioQ  of  altered  air  prei«siire  on  the  respiration,  but  tdm  itit 
mcehanicat  effect  on  the  circulation,  girea  it  b  definite  value, 
By  expinilion   into  rarefied  air,  as  in  the  mror  air  of  high 
allitiMteH,  the  pulmonary  blood-channel  i«  widened,  the  ann-mic       i 
coDdilion  of  the  lung  tissue  remorcd,  the  nutrition  stimulated^-^l 
the  change  of  mutter  Hccelemteil,  ami  thus  the  dangerts  nverted  ^^ 
tiutt  owing  tn  the annmic  cuiidit ton  uf  th«  lung  tissue,  tiuch  an 
often  occura  in  the  phthiKical  habit,  the  remaining  products  op 
iofliiminittnry  procei^sea,  infiltntionB,  and  exudations  may  remit' 
in  thictteuiiig  uf  ihe  tissue  and  caseonj  degeneration. 

Witli  lhi>  steady  application  of  {Mxiilive  and  ueimtiTfl  ores- 
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dure  to  the  jmlmonnry  Riirtice,  it  Boon  Ijecomes  poseiblp 
ilemonstrate   objeotively  the   favourable   eflect  of  pneumatic 
Ircatment.  nml  »'»  t-spr^**  minimcfllly  th*>   result*  obiainpc). 
Thus  in  faulty  and  innurticient   apiciil   renpiralion  co-exiBiing 
with  hi^n^Hitarr  pr4>'(li!'P<K'-tii*u,  wt-JiklyconNtitutinn.  anri  pnralytic 
thonix  tb?  excursions  of  Ihf  fbt-st,  ttnd  pgpecially  of  tht*  nppf-r 
parts  of  it.  befome  visibly  more  extensive,  the  previously  flat 
thorns  becflmcB  arched,  ite  drawn  and  cramped  ivmition  freer, 
and   the  apioe*  of  the  lun;f«,  which  drt'w  in  air  nnly  apsuinf^Ty 
take  in  ft   fuller  quantity  with  eaeh  inspiration  (fieigi^l ).      Hut. 
it  ie  of  S|»eci8l  importanoo  that  the  ]mii<.-iit  not  only  carritM  oa' 
this  respiration,  so  difffn-nt  froia  what  he  has  been  aceu^tomrd 
to,  for  the  tirsl  few  months  that  he  issubjeeted  t^the  influence 
of  altered  pre.t8ure,  but  Uiat  he  should  alHO  learn  at  oace 
bn-athe  fully  and  deeply,  and  so  to  ventilate  the  apices  of  the 
lun^  freely,  by  whiL-h  mtiiun  iUbo  the  probabiliry  ofdangerDiN 
bronehial  irritations,  exeit^l  by  retained  dust  and  gecretionn,  iflS 
more  and  more?  reduci-d.     We  therefore  observe  a*  prnximate 
and  permanent  iTsults  of  the  treatment,  enlargement  of  the 
cireumfercuce  of  the  chest ,  considcnible,  even  <loubled,  elevatioi 
of  the  pn».'umatt)iuutri(.'   vnlven,  increafic  of  thn   vital  copacnty,' 
improved  nutrition,  an<l  u  very  remarkable  increase  of  body 
weight.    With  thege  objective  plienomena  will  be  gradnall 
combined  the  Bubjeetive  ones  of  a  feeling  of  well-being  an 
increase  of  bodily  Btreni{th. 

The  applimtinn  of  altered  air-pregsure  to  the  lungs  in  tb 
poBilive  HTid  npgative  sense  will  have  to  be  accoiiiinodated  to 
the  patliological  ronditionB  nf  the  lungs  in  persons  of  ph(  hittitMl 
habit,  and  either   the   intermitlent    or  altprnnte   im-thifd   of 
respiration  luimt  be  carried  out  <liiily  in  one  to  two  sittingB  with 
100  to  200  i-espirations,  according  to  the  individual  oonditione. 
At  the  beginning  of  the  Iretitment,  wht-n  Ihe  simple  cylind 
apparatus  are  generally  used,  insi)irjtio:is  of  enmpreast'd  air  a 
ordered,   and   later  on  an  equal   number  of  exjiimtioDs  int 
rarefied  air,  luid  the  xittjng  i»  closed  with  a  smaller  number  of 
inspirations  of  cotDiireascd  iiir  ;  with  the  double  apparatus  and 
the  water-eugine  bellows  wc  commenee  in  the  same  way  with 
inHi>iTations  of  eomprcswd  air,  and  later  oupass  to  the  alternate 
application  of  condensed  and  raretied  air.    As  in  this  me.thod 
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'<  inspirations  of  compres-sed  and  expirations  into  rar^Ged  nir  are 
directly  combined  witli  one  anotlicr,  tlierefore  liere,  in  conbmHt 
to  ihi*  interraittunt  inetlKxl,  the  wniple  niunber  of  respirations 
iuflScc«  to  obtain  the  desired  therapeutic  effect,  'i*he  com- 
t>re69ion  and  rarefaction  of  nir  must  not  be  high  ;  ne  b^n 
with  a  low  ±  pressure  of  -j-Lfr  atmosphere  and  rise  to  jijj  atuio- 
s|)here :  with  the  water-engine  bellows  we  be^n,  iiiiiDg  eijually 
high  tenninns  for  condensed  nml  rarefied  nir,  with  ±  6  ceuti- 
meti-es,  after  a  few  respiratione  rise  to  ±  10  to  ±  20  centi- 
metres, and  lastly  up  to  30  centimetres  of  the  water  nuint>uieter, 
and  aft*r  thie  ditforence  has  act«d  upon  the  latient  for  SO  to 

1100  respiratione  it  ia  jyradiially  lowered  in  the  course  of  40  to 
flO  further  respirations,  and  clowly  pusses  to  the  normal  atmo- 
spheric pressure. 
Pneunuitic  treatment  inusT  extend  over  w<>ek«  and  months, 
and  must  be  renewed  a  few  times  ever}'  year.     Ija«tly,  Walden- 
hurg  recommended,  for  the  purpose  of  securing  a  more  energetic 
action  upon  the  specially  ill-deTelo)>ed  aiiires  of  the  lungs,  that 
during  the  eittings  the   lover  jtart^  of  the  cheat-  should  be 
compressed  with  wrapping. 
H        The  indicatioQg  for  pnenin:itie  treatment  in  diKea«<ef)  cod- 
'  ii«cted  with  pulmonarv  pht.hi«ii;  are  delenuiued  by  the  nature, 
the  inten)iity,aud  the  diflTusioo  uf  the  diMeuseof  the  lisitue»,  and 
H  iti  effect  will    rarely  be  radical,  generally  only  symptomatic 
and  pHlliativc,  accnrding  to  the  svnouitneas  of  the  alfectinn  and 
the  complete  inacocssibility  of  theprocenses  totherapcutic  pro- 
cedure.   It  )9  only  where  $uf5eiont  expansion  of  the  lungs  and 
eoropresBion  of  hypenemie  mucous  membraneji  and  portions  of 
long  cut  be  effected,  .i»d  ehmuie  inHanimutory  juMce^se^  thn» 
nibdued,  that  the  increased  pressure  on  the  tung^  from  inspi- 
mtirm  of  eompreHsed  air  will  have  a  radical  effect.     In  almost 
all  other  r-tafu  we  niu.M  be  content  with  a  jMirtial  improvement, 
B  by  increasing  the  supply  of  oxygen,  by  free  ventilation  of  tbu 
lungs  by  compreiwioQ  of  hy]»era>.mic  jwrtion*  of  the  tic^^uc,  and 
diverting  the  blood  accumulation,  or  by  widening  the  pulmouaiy 

Iblood-channeU  and  increaMng'  the  flow  of  blood,  partly  anti- 
phlog'ifticnlly,  [inrtlyas  a  itimulnnt,  orantidyRpuopicnllr,  occord- 
{qg  to  the  grouping  of  the  s^yniploms  prevailing  at  that  stage  < 
the  nudiid/. 
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Ar,  however,  a  seriec  of  other  phenomena  in  the  malttfonn' 
phtlitsicnl  proo^^!<e8  demaDd  themppiittn  interference*  euch  a* 
diirtiirhancps  of  mitrition.  intercurrent  fever,  irritative  coaditioiii' 
of  central  origin,  local  inflnmmntnry  processes  in  the  upper  air 
paAeages,  putrefactive  processes  in  the  bronchi  and  cnvitien, 
lohnlnr  and  lobar  Kcnte  and  ohronio  pn*'iimonin',  ic,  [meninatii.- 
treatment  in  tiiich  ca^es  can  only  act  hk  a  palliative  in  coinbiua- 
tioQ  with  other  dietetic  and  medicinal  remedies  and  with  the 
appliciUion  of  lorally  acting  pharmacological  substances  (v. 
*(iiemical  Part*)  in  the  dii*aees   comiecttd  with  pulmonary 

phthisit». 

(A)  Catarrh  of  thi>  Ap^x. 

Owing  to  its  twofold  action,  expooMve  and  antiphlogistic, 
application  of  ootnpressed  air  produces  the  most  decided 
in  subacute  and  rlironic  catarrhs  of  the  hnmchioles  nf 
titfl  apices  of  the  lungs.  This  in  xXw  first  ufTcction  of  a  long 
series  of  pathological  processes,  with  which  pulmonary  phthisis 
begins  itH  destnicfivc  work,  and  conwH^uently  the  affected  organ 
and  the  gmcral  strength  nf  the  patient  is  here  most  capable  of 
energetic  reaction.  The  action  of  inepirutions  of  cnmprei«cd  air 
will  be  most  favourable  in  those  cases  in  which  nothing  (9u  yet 
be  detected  in  the  lungfl  by  percussion,  and  auscultation  only 
i-«reals  the  symptoms  of  a  slight  chronic  pulmonary  cntarrfajA 
viz.  fine  crepitant  rillps  nt  the  npicpa  of  the  lungR.  The  i«ym- 
])toms  of  a]>ex  calarrh  almcist  alv.Tiy'*  occur  in  tudivi duals  nf  the 
phthiKical  habit,  and  they  are  nggrarated  by  the  respirat 
insufficiency  resulting  from  the  build  of  the  thorax.  As  yet  l 
cough  and  esjiect oration  may  be  slight ;  the  gcncrid  health  ma 
however,  though  not  olwaj*s,  be  subject  to  more  or  lesu  grnvi 
disturbances,  and  thr  utilririon  and  rtrength  gmdunlly,  thoug 
not  |>erhapB  constantly,  on  the  decline.  But  even  in  nuetf 
where  the  malady  has  gone  beyond  thin  stage  of  catarrh 
affprtion  of  the  apicrs  of  the  lungtt,  and  tlip  jirwess  leading  to 
.itrophy  of  the  tissue  n  already  for  iwlvanccd,  go  that  the  dull, 
sometimes  tympanitic  note  and  the  altered  respiratory  soun^H 
already  indicate  a  diminution  of  air  «iparily  and  infiltration  in 
the  apices  of  the  lungg,  even  under  such  conditions,  a«  I  have 
recently  convinced  mywif  repeatedly,  natisftwtory 
obtained  by  intipirationn  of  comi>res$i>d  air,  or  still 
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iDe]diatioii  of  comjiretuieil  and  eiqnration  into  ntre6ed  nir.  The 
iinmedinte  result  of  mechanical  Ircatnu'tit  in  siich  cneei!  is 
tb«  reli«f  of  (ly8|)Q(jea,  of  tbc  irritative  cough,  and  abo\-i*  all  of 
ihv  cxjKxtxjnitiun,  rc^iulu  arising  uut  uf  tht^  siiuplt?  mtML-hantcat 
ant i|>hk»gist.ic  action  of  niiiicd  pn-iaim^  ou  caturrhal,  h^^le^^mit■, 
and  svoUcn  tissues.  At  the  ttomc  time  the  grDcml  condition 
«f  (he  i^atieot  improves  \-iDibly  with  the  rttrojjreasiuD  of  tbo 
local  aftVctiog.  Nutrition  is  omt'ltoralecl,  IkkIv  weight  ai;d 
Ktretjgth  iiicreiiBL>d ;  tlie  ]iati(?iil  lucks  hc»llhit?r,  uiid  his  ^ub- 
jecliv)'  Wf'Ilbeing  i.-*  {>romolt*d  hy  the  changes  of  his  prt-vious 

Finally,  nndcr  the  prolnnged  itifluencc  of  romitivsswl  iiir 
tiic  general  assemblag*;  of  physical  pjiuiitoms  untlergo  a  favonr- 
ahli"  chaugc ;  even  in  cased  of  unmistakable  ^>cx  catarrh  t]ie 
crepitant  rales  gradually  disappeiu-,  the  air  penetrates  freely 
int4  thp  diti^Med  iiortinns  of  tbp  lung:*,  the  dull  percussion  note 
detreai^os  gmdunUy  in  inten^fy  and  extent ;  and  so  far  as  one 
«ajijudgtf,  in  a  latent  and  almost  incurable  disease,  ihn  whole 
{ffoceas  Seems,  at  Iwwt,  U>  be  am*rfed  (Gelgel). 

(«•)  ^rihrourkitiM  and  Otnaiir  Imfiamttutituy  Iijfl/tmtu/iu  «^IA»  Ltutji. 

Another  object  acceasihle  to  the  meclianicnl  inftnence  of 
incrcjuied  air  presfurc  i^  {Kribronehitis  and  chronic  intluiiiniHlory 
iofitlration,  if  the»e  |>rooe»«eD  have  not  yet  led  to  any  consider- 
able dit">rgrimKitiou  of  the  U'ug  tisnue. 

nie  therapeutic  etleet  of  pueuuiatic  trtatmeut  in  this  case 
also  ilepends  iijino  the  compreiiMiin  which  rhe  infliuned,  hy« 
pemmically  swollen  and  intitt rated  tiMiue  uadergiie«  5viui  iho 
increased  inti-nputmonnry  air  presRure  after  inspirations  of  oom- 
prcditefl  nir.  TItc  blood  is  foived  out  of  the  inflautuiutorily 
incited  and  engorgeil  capillaries  ;  the  arterial  iiifliut  ia  checked 
fcodtho  venou*  efflitx  accelerated.  In  like  manner  tmnsudatioo 
firom  the  blooil-vesseln  i*  arwRfed,  the  fluid  ff  the  tinsuetJ  forced 
finim  the  interstices  of  the  tiKKues  intu  tbe  lyaipliHlieii,  and  Lliu 
remo\-al  of  uselesti  and  wast*;  utatcrial  promoted.  Thruugh  the 
flowing  in  of  condensed  air  into  the  bronchi,  iiarrowwl  bj? 
toinebctionof  the  inncou5  iiiruibnine,  or  ul^tructol  by  mucus, 
and  by  the  rmioval  of  thrae  impediments  aa  well  as  by  the  gcnei'al 
prewuri-  on  the  alveolar  walls  and  Hepta  thickened  by  iufiltra- 
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tioii,  the  air  ccllij,  ■H-hcrt'  they  htivu  iHicoinu  mmv  or  less  reduced 
in  volume,  either  hy  bi-ing  less  filUd  with  air,  owing  to  partial 
obrfrucHon  of  the  hroucUiiil  ramifications,  or  l\v  thickeued 
lUDg  tissue,  become  again  exjmnilecl,  ami  as  far  an  po«»ble  re- 
stored to  ^^*sJt^^llo^^■  iirtivity. 

In  this  wny  sHght<T  Iossrs  nf  i^xniiaiice,  which  clearly  indi- 
cate more  or  leM  circumscribed  infihration«  of  the  lung  tissue, 
may  grodimlly  disappear  tinder  (he  influent*  of  iiicreaited  nit 
lircsaiirt",  »o  that  the  previonely  affeclcd  ^pots  can  un  hmger  be 
detected  by  jrercussioii,  while  the  rales  of  the  accomj)anyiDg 
catarrh  cither  completely  disappear  or  occupy  a  diminiehed 
area  if  the  dieease  hu?  already  reached  a  great  intoueity. 

Thtf  fever  accompnuying  the  local  affection  is  aJwa)-*  o( 
impnrtnncc  j  if  it  U  absent  or  only  iiuHlt^rately  high,  or  if  the 
exacerbations  art-  only  of  shorl  diimtion,  thi*  result  of  pneumatic 
breatment  is  accordingly  more  rapid  and  complete;  but  high 
fever  i-ren  without  important  exncrrliations  interferes  with  all 
mechanical  eftbrt  directt-d  upon  the  diseased  lung  tissue,  or  iu 
the  majority  of  oases)  neutniliees  it  altogether. 

[rf>  Ihtqwimalivt  Piummonia  onrf  JirQncAo^pnftimoitic  tfteenttim,  ^^ 

Pneumatic  treatment  has  little  or  rather  no  effect  in  violent 
inflnniniatory  infiltration  of  the  hiug  tissue  resulting  from 
diffused  peribronchitiu,  <-hronic  bronclio-pneumonia,  and  des- 
quamative pneumonia. 

Tlie  inflammatory  pathological  process,  as  also  the  iuQIUu- 
tion  depottited  by  it  in  the  lung  tissue  and  the  atr  cellis  are  not 
bo  be  rei)res»erl  by  the  pressure  of  instreaming  air.  Ruthcr 
there  is  danger,  owing  to  the  quantity  of  cellular  elemcnta 
deposited  in  the  limg  tissue,  that,  by  the  action  of  inereo^ed 
intrapiilinonary  pressure,  the  ninount  of  blood  contained  in  the 
lungs  may,  owing  to  the  iMnipn-csion  of  their  vessels,  too 
easily  ttuffer  rucIi  a  diminutiou  that  anemic  necrosis  <tf  the 
atelectatic  or  inflamed  limg  tissue,  or  casc-ous  dcgi-neration  of  the 
inflammatory  prinhict*,  may  be  directly  iiidneed  by  deficiency 
of  bloixl  in  the  lungi^.  Waldenburg  therefore  recommended, 
to  compensate  for  the  blood-emptying  effect  of  compreased  air, 
cx^iirntionii  into  rarf>ti<Ml  air,  in  order  ihofi  to  obtain  an  increfl»ed 
flow  to  the  pulmonary  vessels  and  avert  a  threatening  or  already 
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partly'  existing  ansmia  of  tho  tijixue  in  cnxei  in  which  there  u 
DO  fear  f»f  rujitarp  nf  the  vesseU  and  a  secondary  luemoptysis  by 
the  arti6cially  elicited  flow  of  blood. 

Geigel,  while  allowing  th«  accuracy  of  Uie  hypotheBij  that 
the  (lange-T  of  anfeniia  of  the  lung  purt;ncfaynia  is  iucurrt-il  when 
the  ctreulalion  of  the  nutrient  bhwd  in  le&seiKH)  or  checked  in 
the  natric-Qt  vest^cls  by  the  pros^iire  of  occluded  bronchi  and 
»pot<  of  |>nr«nobynuitoag  thickenings  by  iDsufficient  apex  respi- 
ration and  atiyiitulB  of  the  left  ventricle,  still  defends,  in  uf^ioei- 
tion  to  Waldenburg*K  olwer^'iitinns,  the  action  nf  inR|)iration  of 
oompressed  air  on  the  nutrient  vessels  of  the  lungs,  the  vwmji 
lirivativa,  by  means  of  which  the  bronchial  arteries  belon^ng 
to  the  grenter  circnlatinn  provide  the  nntrient  blood  of  the 
}»almonan-  parencbyina,  and  not  the  respiratoi^  blood,  and 
endeaTonn  thus  to  furnish  a  proof  that  the  inspiration  of  cod- 
den^eil  air  in  incipient  phtliiiiiu  not  only  doeo  not  bring  about 
the  dreaded  anieinic  necraiis,  bnt  directly  keejis  it  i»fl'. 

It  must,  however,  he  observed,  in  op|>osition  to  this  view  of 
the  oooditionst  under  diticn!i»ion,  that  inNpimtion  of  comjiressed 
air  *doe»  not  increase  the  fulness  and  tension  nf  the  arterial 
TcMeU  in  the  aortic  Hv^em,  as  Widdenhurg  also  uiiuntained, 
but>as  we  have  seen,  dimiui^Iu-e  thi.-m,  and  ther(.-f<irc  the  vnm 
privaliva  aleo  contain  i^ei  blood  tliau  iu  expiration  into  rnretied 
air,  wliich  is  followed  by  an  inereaaed  flow  of  blood  into  the 
■rtflries  geneniUy.  Creigyl's  suggestion  can  only  he  taken  into 
account  when  amounts  nf  presKure  are  eriiptoyetl  which  limit 
the  depletory  effect  to  the  KUjierficially  iiituated  capillary  sygtem 
ouJy  of  the  respiratory  blood,  and  all  pressure  is  nvoide<l  which 
might  at  the  faiine  time  |irodnce  greater  amemia  uf  the  lung 
tiaaue,  and  also  in  like  degree  compreM  the  vhm  privutivn, 
ihhough  Ihey  i^sne  directly  from  the  aorta  and  belong  to  the 
tystemalie  circuliition.  There  can  he  no  doubt  tlutt  the  piil- 
mouary  enpillarieti  are  more  titrongly  dittt'Cndotl  and  611ed  with 
blood  by  the  rarefiictirm  of  air  iu  th«f  lung*  during  expiration 
into  rarefiwl  air  tluin  the  vaaa  privutiva  by  tht-  tnmiiifnt  in- 
enaae  of  presHura  in  the  aortic*  etystem  during  inHpiration  of 
compressi^J  air,  and  thuw  the  ana-mia  of  the  iHin-nchynia  of  the 
lung?  is  more  |K>w«rfully  counteracted  by  cxpimtiou  into  rare- 
fttd  air  than  by  the  increaee  of  preeeure  after  inopiration  of 
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cumprcMed  nir.     But  as  in  tbe  reduction  or  nir  prcsRitre  in  tiu> 
lungs  the  vatu  privativn  fae  teas  subjected  to  tiie  a«plnttoiy 
suction  and  xo  distension  with  blood  than  the  capillary  «yst«n) 
of  the  jiulmouiirj  arteries,  nudtfr  ccinsirfenibltr  incrt-iisi-  of  presauic 
in  the  lesser  circulation,  therpforc,  as  Waldenburg  feared,  there 
is  certainly  very  great  danger  of  vRsenlar  ruptun-  iind  pidmonan" 
bH^murrbuge  under  lliia  lient.ment,  owin^  1o  vulncraliility  of  tbe 
vaecnlnr  -v&XU  and  more  or  lea  de^tnmtion  of  the  parenchyma 
of  the  lungs  by  [>fitliiilogi('ai  proo^-snes.     Shonld  Rneh  a  hiemor- 
rh»ge  be  acluaUy  indueed  by  exjiimtion  into  rarefied  air — and 
tliere  win  hardly  be  a  case  in  which  its  oocurrence  is  not  pos- 
sible— the  reniiIt-H  of  siicli  im  effuBJon  of  blood  are  for  more 
injiirinus  tlian  the  Iherupcutic  cBcct  contemplated  by  rarebctioE 
of  air.     Expinition  into  rarefied  air  i^ould  therefore  be  em- 
ployed very  cautiously  with  phthiHtcal  (inbjects,  under  mvdka' 
auperv-ision   if  pt>i^»iblo,  or   cl«e    avoidtd   altogether,  and  tbi 
meebnnical  treatment  of  »uch  luTigH  mitet  be  limited  to  inspira 
tiou  of  t'ompresKod  air,  the  pi-essiire  action  of  which   on   tin 
vmttels  haR  been  frequently  attended  with  advantage  even  ii 
hsemoptyfflg.    If  the  all-  for  the  Gipirations  into  the  pneumatii 
apparatus  n  subjected  to  only  a  low  pn-siaire,  from  -^  to  j*| 
tttmo«i»hcre,   »Ufb   as    han   Inren   ]irnvc<l   to   be   appropriate   b; 
rcjteatcd  ex]>crimcnt»,  and  if  we  reckon  in  addition  to  the  effoc 
resulting  from  it  u^ion  the  nutrient  vesselfl  of  the  luDge  thil 
full   respiratory  influence  of  the  breathing  of  condensed  ai 
e8|jecially  upon  the  apices  of  the  lungs,  we  have — and  now  ii 
agreemeuL  wilh   Geigel^foniid   a   iiipthod   of  treatmeut    wit] 
which  we  may  vigorously  and  generally  combat  incipient  am 
advancing  phthisis. 

If  the  dei^tructive  procesa  in  the  lungs  ha»  already  madi 
great  iiiroada,  if  it  has  led  to  dittintegmtion  of  tissue  an< 
fomiation  of  cavities,  while  an  ext«t]eive  tract  hii.«  through  in 
fiUfiition  liieeome  lostt  to  the  respiratory  process,  if  respiratioi 
ig  thereby  cjuickened,  exchnnge  of  gftKcg  incomplete,  and  ever 
iDcreasiDg  craving  for  air  present,  in  «iich  cases  no  permanen 
success  can  he  ohtoiiicd  fi-om  pneumat  ic  any  uioi-e  than  &011 
any  other  trealnieut;  but  a  i«illiiitive  one,  highly  beneficiid  I 
the  ijutient,  may  be  introduced  by  application  of  attexed  prcsaut 
of  air  to  the  more  or  less  rcspiratoriiy  inwuflicient  lungf.    A 
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extraordinary  relief  u  benight  to  the  i»atiefit  by  the  introdac- 
tion  of  nir,  rich  in  oxygen  iukI  removnl  of  the  exhausted  expi- 
ntor}'  and  iitagDimt  residiml  nir  by  in«nuii  of  iuejiirations  of 
comitreesed  air,  or  the^  alt«mat«d  with  ex]iirations  iuto  nmjtied 
air;  yvueral  uuphuria,  cassation  of  the  fits  of  coughing,  and 
asthmatic  aud  dyepoa-ic  tn>ubleis  dwirea*;  of  (•xp(>clonitioii, 
increnM:  of  ap[«tit4-,  and  not  utifrtx)Utnitly  iin|>roveinent  of 
mitrition  arc  in  many  cases  the  immediate  resnlti*  of  a  rational 
u^  of  thii<  method.  The  subjective  relief  and  subjectirc  woll- 
bcing  ptodnced  by  accelerated  pulmonary  ventilation,  by  im- 
provement (rf  a])[«>tite  and  of  nutrition,  will  of  course  be  all 
tho  tnorc  marked  in  (hoio  enfiCM  iu  which  the  disease  itself 
ooint;«  under  treatment  in  the  more  favourable  titngeK,  and 
broncho-iineumonic,  iufectious  forms,  scrofulous  imeunionios, 
furmutiou  of  cavities,  and  other  dcntructive  proc«S8i-a  iin-  not 
vet  advanced.  It  will  therefore  bo  wise,  wherever  circumrtancea 
permit,  to  afiV»yJ  this  palliative  :iid  to  patients  by  crapioying  a 
mcxle  of  treatment  in  which  they  oventually  place  full  con- 
lidflnce,  obtaining  from  it  a  relief  never  bt-fore  experienced. 

l^astly,  the  influence  of  j^ueumatic  treatment  ia  decide<lty 
beneficial  to  the  hwtlthy  portions  of  the  lnng»,  in  which  the 
pressure  action  repre»«e!i  as  long  a*  jM^isihle  inflammatory 
afiiQcticms  with  exudation  and  iuBltration,  brings  about  a  better 
development  aud  fX|Hinaiou  of  their  liicfue,  xtrengiheni  their 
rlasticity,  facilitat^it  their  ftinctioni*  where  there  is  great  de- 
bility, aod  energetically  promotes  the  ozchangG  of  gnses. 


(B)  I:<  DQCA8E8  OP  THE  HE&ItT  A.*(D  TUB  CntCDUtOfir  ORGANS. 

The  influence  which  the  increase  or  decrease  of  intm|Hil- 
mooary  pre«<are  eiercit^es  u|Kin  the  amount  of  blood  contained 
in  the  luugH  iiffords  indications  for  the  apirltcatiou  of  theae 
mecbanical  furcea  in  diseasea  which  arc  attended  with  dift- 
twbuees  in  the  circDlotioa  of  the  blnod  and  which  lend  to 
hypenemia  or  antemia  of  the  lesser  circulation. 

Pueuinatic  trefltroent  of  the  lungs  will  exercine  a  favoaraUe 

influence  on  these  affections,  if  improvement  in  posMible,  and 

■  promote  tlieir  n-moval  by  tcmiMintrily  iucrna>«ing  or  decreasing 

^ft  the  flow  of  blood,  ur  idse  retard  the  M^iuoltr  which  the  prin- 
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cipal  dietiirbanctq  (end  to  wi  up  until  nome  other  mode  of 
comjiensation  can  hi-  csXahViAtcA.  All  iiffirctiniiH  of  the  heart 
and  vasculiir  fi>'6tein  as  wi-II  a«  of  other  nr^ns  which  lead  iQ 
great  li^penpmia  or  aos^mia  of  the  lung  tiseue  are  included  in 
this  category.  Waldenbnrg  was  th«  first  to  apply  the  prcssnrfl 
actioD  of  i^oin] ire«ti«d  juiil  rarefied  air  on  the  he»r1.  to  the 
special  treatment  of  carduic  ufft^ction^,  but  the  employmeat  oi 
th*t  piieuiiiatic  apparatus  in  thrst-  discnucs  did  not  find  general 
aptance.  Notwithstanding  ihi-  frw  ras(^s  published,  we  must 
ly  not  cast  aside  the  mnchuniail  treatmeni  of  tht^i^e 
^n«iladi«."s  hut  await  further  researirh  before  establishiug'  it« 
iafUcatioiis,  which  vre  cannot  do  now,  owing  to  the  pAucity  oi 
pmciicaJ  esjterience  and  the  confiicting  obiten'H.tiong  as  to  this 
phygiolugicnl  effect  of  iatrajiulmnniLry  prfssiire.  lA'hat,  how- 
tvt'r,  we  can  do,  even  if  we  cannot  radically  intluenct!  the 
cardiac  aifeetiun,  is  to  correct  the  circulatory  anomalies  and 
to  limit  tlic  grave  symptoms  nriKing  in  the  vaiinufl  formg  ol 
hrtui  dii^cnKc,  capL-cJuIIy  llu:  group  of  respiratory  disturbanceSj 
iu  which  chaugu  of  iiir  prUHt^ure  procures  svihetautaal  relief. 

(a)  Hyperemia  of  the  Pulnuynary  CircultUimt.      ^M 

In  consequence  of  the  increase  of  the  pressure  of  the  re- 
spiratory air  in  the  lungs  in<hici:d  by  inspiration  of  compresseii 
air,  the  blood  will  be  forced  out  of  the  pulmonai-y  vessels  in  Hit 
miinner  already  described  and  the  le>»ser  circuUition  dii^uc^uin- 
bered.  According  to  "Waldenburg  this  mechanical  actitm  on 
the  pulmonary  veewelri  leads  to  a  tetupomry  conii)eusatiOD  of  the 
djwturbances  in  the  circulatory  apj-iaratus,  when  it  is  neceeeary — 

a.  To  increase  the  syntolie  contractione  of  the  heart  and  th( 
pressure  iu  the  aortic  system  (?)  ; 

6.  To  Bicilitate  the  outflow  uf  blood  from  the  heait,  so  as 

c.  To  rettinl  the  outflow  of  blood  from  the  systemic  reini 
into  the  right  heart,  and  thus  not  only 

d.  To  diminish  the  quantity  of  Mood  in  the  luug«,  but  olsc 

e.  To  increase  the  amount  of  blootl  in  the  ey8tt>mic  circula- 
tion (?). 

Thene  are  the  indications  following  from  ^ValdenbuIg^ 
deductions  as  to  the  action  of  compressed  air,  to  which  we  cai 
only  partially  commit  ourBclves,  and  we  should  consider  whetha 
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these  disturbances  may  not  be  better  cotnpenHiled  by  exiiinilioii 
into  rarefied  air,  id  which  the  blood  pressure  and  the  teiutou  of 
the  arterial  uralts  are  increased,  not  for  a  ithort  time  only,  as  In 
inspinitioD  uf  comjirefrsed  air,  but  duriug  the  whole  cuursc  uf 
ezpiratioii,  white  eogorgeiucut  of  the  cysteuiic  veim  is  removed 
nod  the  actioo  of  the  heart  materially  nided  by  &oilitatiiig  itf 
diHStolu. 

1.  In  Mitral  Jiwifficiemy  anJ  SUn-Jtit. 

OomprMwd  air  exertii  no  inftuenoe  apon  existing  valvular 
insufficiency,  as  in  self-evident,  and  its  i-mplnyment  will  there- 
fore  be  useless  in  cas-fs  where  complete  con){>en!i:il.ton  ha^ 
developed,  or  it  will  only  he  mjefui  for  iiup]K)riing  mechanical 
treatment  so  £ir  as  is  [Ktssihlc  by  the  conditions  of  eqnilibrinni 
obtained  by  compensation  in  the  pulmonary  circulation,  and  of 
untagonising  any  temporary  deficiency  in  the  same.  On  the 
other  liand,  the  forcing  back  of  the  niand  of  blcKxl  engorged  in 
the  lungx  by  the  pressure  of  condensed  nir  ought  to  be  attended 
with  good  results  in  those  cs^es  where  only  incomplete  com- 
jicnsatioD,  or  none  whatever,  has  taken  place,  and  hasten  the 
advance  of  a  compensatory  liyiiertJiophy  of  the  heart,  and 
rediK-e  the  excessive  labour  iraixwed  on  the  enfeebled  oirdiac 
muricle  by  modemting  for  oome  hourii  ihiily  the  stronger  pressTue 
exerted  ux^n  it.  and  so  improving  its  nutritive  conditions.  We 
should  thuB  obtain  not  only  a  imasilory  effect,  but  the  reault 
of  the  treatment  would  Ite  {termunent  and  determinable  sub- 
jectively ami  objectively.  The  comi>ensatory  action  of  the  in- 
spinition  of  com]irei«!>i'd  air  ought  to  be  obrioos  even  after  ii 
few  titUngM,  often  after  the  first,  by  cessation  of  palpitation  of 
the  heart,  by  im]>n>vemeut  of  the  Broall,  intermittent  pidse,  and 
by  disapiKiuiiiice  uf  dypputi'a  uud  cyauosi^,  'llie  immediate 
effect  on  the  circulatory  apparatus,  as  well  as  it«  behaviour 
during  the  cour^  of  the  trcntnicnl  nud  the  progreseivc  im- 
provemntt,  has  been  ephygmogmphically  illu.«tmted  by  If  iiniwh, 
who  baa  given  au  ac<CQrate  exjwiriliou  of  thew  conditions  in  the 
fnllowtng  case. 

Ilic  jmtient  from  whom  HaniK'h  look  the  following  tracings 
tor  his  demonstration,  K.  Sch.,  was  a  girt  of  seventeen  yeafa 
«f  age,  who  during  the   inundation  of  November  13,  1B7S, 
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liwl  boi'ii  obliged  to  remain  a  li>iig  tioie  in  her  itvA  cloUin. 
The  consequence  w&«  aa  actito  iiriiciilAr  rhcuinntism,  in  tiir 
course  of  which  cndocnrditii;  wa*  developed^  which  led  to  in- 
sufficiency and  stenosis  of  the  mitrni  valve. 

When  the  [latient  came  under  his  treaUneut  a  oonsidembV 
disturbnnce  of  c-omjiPDsntion  existed,  an  m:ini  Tented  by  markM 
cyanosis,  diffuse  bmnchial  catarrh  with  teinjKKiry  win^inMHi* 
eKpPctoiTitinn,  considerable  tihortne^ia  of  breath,  and  a  small, 
irregular  pulse.  Tliere  was  undoubted  engorgeinvot  tJt  the 
pulmonary  circulation  and  of  the  systemic  vehiB,  and  thr 
systemic  arteries  were  imperfectly  filled. 

Since  by  inspiratioHS  of  compressed  :iir,  as  Waldi-ubuig 
aiisumetl,  in  the  tirHi  pliaiie  of  [)reHinr<>  action,  the  {>r«>iiiin'  in 
tKe  aonie  system  is  rai»?d  and  the  dow  of  blood  into  ft 
increased,  while  in  the  pulmonary  circulation,  on  the 
hand,  it  is  diminished,  Uaniach  saw  tliat  this  cue  vaa  ada: 
for  suittained  treatment  by  means  of  in^^pinilions  of  oompreased 
air.  If  ihis  n'lis  HUcceer^fiU  not  only  niiiKt  the  pulst;  become  for 
the  tiulf  tciiPf  and  full — evidence  of  which  would  be  given  by 
the  tracingi) — but  the  quantity  of  urine  must  be  incrciucd  ami 
the  vascuhir  engorgement  in  the  lesser  circulation,  if  not  alto- 
gether removed,  at  least  reduced. 

Tile  treatment  was  carried  out  in  the  following  m-inner  for 
thif-i*  weeks;  the  jintipnf  inspiivil   diiily  thrfi-   rylinilfrfuU  of 
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comprewed  air,  at  first  witli  a  compression  of  ^^  atmosphere, 
grarliially  rising  to  -^  atmosphere  pressure  and  higher.  Currr 
fig.  70  was  traced  immediately  befon;  the  first  inspinitjoa  on    ■ 
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.ranuary  31,  1874,  curve  fig.  71  ten  minutes  after  the  intJent 
had  completM  the  iujipirations  of  the  Hrf>t  day,  ond  we  find 
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distinctly  martwl  in  the  Utter  tlie  greatCT  systolic  elevation 
ind  the  slighter  prominence  of  the  dicrotic  wave.  Curves  » 
and  />,  fijf.  72,  wt-re  Iraf^d  on  >Vbrtmry  14,  the  first  before  and 
tJii-  WM'ond  after  the  inspiration.  We  bl-c  by  com|«uing  these 
with  the  fornirr  ciirvea  that  conftideraWeiraprovprneut  has  been 
already  effected,  for  the  curve  n  is  not  only  higher  than  the 
cur\-e  in  lig.  70,  but  oq>ial«  in  hfight  the  ciirvi?  in  tig.  71.     In 
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earve  b  the  direct  inSnence  of  comjkressed  air  again  stands  out 
eleu-ly  «j^  wm]and  with  curve  it,  fig.  72  ;  thew  two  curves  may 
be  reganled  as  pretty  nearly  nonnid. 

Tluit  thi?  Insult,  huwcvur,  is  not  merely  aecidoutal  and 
transitary  i»  shown  by  curves  c  and  d,  fig.  73,  also  traced 
before  and  after  inspiration  lit  the  end  of  the  third  week  of 
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treatment.  Kebnuiryai,  1874.  Precisely  the  name  relations  are 
ftHind  in  tlicni  ns  in  the  pres-iouely  tmced  ciir\es  imnd  ft,  fig.  7i. 

Hiinisch  observed  the  itame  steadily  atlvancing  improvement 
in  the  other  pheuoiuerai  of  disturbed  eompensalion  during 
Irwitnx'nt.  The  <iuantity  u(  urine  became  normal,  the  reiqiira- 
tfirr  trouble*  were  removed,  and  the  cnnditirm  i>f  «treogtli 
tvibly  Improved. 

Srh»it*ler  obser^-ed  the  di«appcarancc  of  a  i^stolic  niumuu- 


sro 


jiESPinATony  ruEU.U'EVTiai. 


and  the  restoration  of  the  normal  tone  under  tb«  inHiienct-  .>! 
compressed  air.  Hie  case  wns  titnt  of  :i  Rclioolmiititpr,  K.  K.,  30 
yearg  of  Bge,  who  Imd  suffertd  for  a  loDg  time  fi-oni  iwlpitatioji 
of  the  heart  ami  difficulty  of  hreathing.  Scliuitzler  di-ltwted 
ingilffioieney  (not  very  advanw*!)  :iud  st^iimi^  i>f  the-  oiilml 
valve  with  corresponding  coraiM-nwitfry  hyi)ertro|i!iy.  Ini«jam- 
ilons  of  condensed  air  were  ordtrriHl.  With  rciuurkablc  rajtidity 
the  iiispiraliutie  enured  the  ^niall,  irregulnr  ■p\x\u:  to  become 
luj^or  and  regular;  but  what  was  far  more  eiu^Hising,  the 
systolic  muroiQr  ]>i-oviou«ly  heiml  IiikI  disapj^eared,  und  in  its 
place  a  tolerably  elenr  tone  wns  iindihle,  whieh  became  stronger 
and  stronger  the  longer  Schnitzler  eaused  the  ])atient  to 
in»]»ire  c'oudeiued  air.  The  fact  wits  attested  by  several 
pliysiciiina,  iimny  of  whom  were  t-sjieriencwi  practitiouent  and 
tdcillcd  in  diugnoNit*.  Schnitzlrr  dne.i  not  ntt«ni[it  toexi>lain  the 
]ihfiJoiuemjii. 

It  18  <,*lc«r  that  together  with  the  cases  running  a  favourable 
course  there  will  be  a.  series  of  le»»  favourable  ones,  nud  sotae 
iu  whieh  uieehanical  treatment  of  the  existing  circulatory  dis- 
turbancen  will  leail  to  nn  result;  but  such  occurrence*  are  not 
confined  to  these  specially  difficult  canes,  hut.  are  common  ro 
other  innliidies  which  are  more  readily  acceBsible  to  medical 
treatment.  The  more  ur  h:ss  fitv<]umble  result  of  inspirations 
of  conipreKKtrd  air  at&u  dc;])en<lE)  on  many  oonditioue  difiiuult  of 
conti-ol,  such  at;  tlie  general  strenpth  of  the  patient,  the  presence 
or  absence  of  sccotidary  disturbances,  Ac.  j  if  the  strength  has 
fallen  low  and  eimseeulive  oonditioijs  are  pri'sent,  such  as  albu- 
uiinuria,  Briglit's  disease,  osdeinn,  Jte.,  there  ir  the  hoj)e  of  a 
aucceesfut  result. 

Similar  pulmonary  hyi)er«emia  i«  also  caused  by 
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i.  iTtm^ciencif  anil  Citmaiiit  <•/ (hi  AitrUi-  Vahft, 
in  which  the  raising  of  intrapulmoimry  pressure  is  said  to  dis- 
encumber  the  jjuluionary  blood  channel  In  the  same  maimer, 
and  thus  to  act  in  the  same  comiiensatorj-  sense  as  iu  the 
preceding  ciirdiiic  atleetion.  In  I  his  ciuse  uUo  oiir  infonnution 
i«  very  scanty;  Waldonhurg  n-conls  only  fiivourable  resulta. 
Biedeit  mentions  two  caaes  of  iuEufficiency  and  stenoaiu  of  the 
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aorta,  in  wliieh,  by  iQE[>)nitioa  of  oomin-essed  air,  he  only 
succefided  ill  uAVmlinj;  teinpomn-  relief  lo  the  caUrrli  uad 
djtipncBa,  biit  not  in  retarding  the  nipiiilj  nd%-niicing  fiital  end. 

In  casL'9  of  itisuffioiency  of  the  aortic  valves  with  excessive 
activity  of  the  hyi^ertrophied  left  reDtxiete,  Fenoglio  maintains 
thnt  ex]>ira(ion  into  rarcfiecl  air  ii«  indicHt«d,  instead  of  the 
usual  in«pirat ionii  of  com)-ireii.-iei{  iiir. 

Ace«rding  to  Fewoglio.  the  object  of  pneumatic  treatment  in 
not  to  antiigonise  the  circulatory  distiirbEiiices,  such  an  engorge- 
ment in  the  leaser  aud  greater  circulation  and  the  j>henuniena 
dependent  on  them,  as  they  vrould  1m'  overcome  by  the  uuurtuully 
rapidly  txxiuring  com]icnsaI«ry  hyj»t.Ttrophy  uf  the  lefi  ven- 
tricle, but  to  hrasL-n  the  fxce«sivc  conipcusitory  activity  of  the 
ventricle,  to  which,  and  not  to  the  iueufficicocy  as  such,  he 
attributes  the  suhHcquent  troubtes.  He  is  of  opinion  that  the 
slight  results  obtained  t>y  insjuratianH  of  compressed  air  are 
simplj  dne  to  their  meciliaoical  action,  liv  which  the  forc^  of  the 
Cwdiiic  miiiiclc  in  litimnlared,  whereas  pxpimtion!)  into  rarefied 
air  retard  its  contractions  and  Inwer  its  activity  (?). 

la  this  deduction,  however,  we  muitt  keep  in  view  tlie 
whole  action  of  ntrt-fied  nir  ou  the  hiart  luwl  circulation,  and 
capecially  the  removul  of  vcnouN  eugor^uvnttt  iu  the  systemic 
eirctUation,  of  the  pasoive  h3r)>er«cmia  of  the  lunge,  which  gives 
place  lo  an  active  one,  whereby  more  blood  is  conveyed  to  the 
art«riex  and  the  dilatation  of  the  heart  in  facilitated.  Thin 
being  the  ca«e,  it  mnxt  appear  qneittionable  how  f:u-  the  reiults 
in  Feuogtio'8  cases  are  to  be  attributed  lo  this  or  to  the  action 
of  tlie  expiratiuo  iuto  mre6ed  air  which  he  employed.' 

Fenoglio  caused  thn-e  potientif  who  euficred  from  innufli- 
cicncy  of  the  aortic  valvi-s,  with  excessive  activity  of  the  much 
enlarged  left  ventricle,  to  expire  {nt<F  rarefied  air,  during  which 
sphygmogiaplue  tracings  of  the  pulse  were  taken.  Before 
expirutiou  into  rarelied  air  the  puW  wave  rose  abnijilly  to  an 
excessive  height,  proportional  to  the  vigorous  contraction  nf  the 
cardiac  tnuitcle,  and  fell  an  abruptly,  with  well-defined  dicrotic 
wave.  80  soon  »»  the  action  of  the  rarefied  air  began,  signs  of 
dinuniahed  tension  and  fulness  of  the  nrterie«  are  said  to  have 
appeared.  After  the  cloMt  of  th<.-  c^ipinition  the  height  of  the 
wave  remained  steadily  iliminished ;  the  line  of  deeeent 
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less  abrupt  and  showed  u  markc<l  decrease  of  dicrotisni.  la 
th«  eiirly  days  of  troHtmtnt,  which  muf  limited  to  ono  sitting 
daily,  the  L*ff«ft  un  tlie  pulse  did  not  last  till  the  nt-xt  applica- 
tion of  diminished  Rir-preRHiin:.  Hut  at.  the  treatment  va» 
continual  the  RfftvT  bei:ame  mc>n<  :iiid  more  tattting,  and  a  de* 
cided  and  lirngrcssive  improvement  in  the  genenj  health  of  the 
]>utleni  took  plnce  im mediately.  The  palpitations  of  the  beaLrt, 
the  subJMTtivelY  tan^bte  pulsation  of  the  arteries  diminished; 
the  feeling  of  anxiety  and  opi^resaiou,  the  constriction  of 
the  thorax  were  no  longer  prpsent.  At  the  end  of  the  treat- 
ment, lifter  15  to  25  daily  i^ittings,  the  chnngeH  in  the  pulse 
curve  remaiued  constant,  nnd  also  the  improvement  in  the 
general  condition  of  the  patient  was  maintained,  lu  one  of 
the  threi-  ciisfn  tliL-  result  of  llif  treatment  was  completely 
maniiamcd  even  after  a  month  bad  elapsed.  t>f  conrse,  con- 
hidcring  the  nnturf  of  lUe  aH'cclion  VF-hitU  lies  at  the  root  of 
the  disturbances  and  gives  no  prospect  of  permanent  improve- 
ment, a  renewal  of  the  [ineuiuatie  treatment  will  always  beoonw 
nycessary  in  a  longer  or  shorter  time. 

A!"  regartlf*  the  other  chiujges  of  air  [iressure  employed  by 
Fcnoglio,  inspirations  of  rarefied  air  proved  to  be  inapplieabli-j 
as  they  »oon  exhnuitted  the  strength  of  the  patients  by  the 
efforts  they  demanded.  Inspirations  of  comprea&ed  air  wore 
notattKudt'd  with  favouniblf  results,  except  in  thosi-  oases  of 
iosofficiency  of  the  aortic  vnlve?  in  which  cither  sufficient  cum- 
penetation  had  not  yet  been  «et  up,  or  it  had  become  i&sufficient^B 
or  had  even  ceased  altogether,  iti  c-onsequence  of  the  degenem- 
tion  of  the  cardiae  uiuaelif. 

IWaldeidntrg  treated  a  few  cases  nf  ■ 

3.  Fatty  Start,  ^ 

with  temporaiy  go<xl  effects ;  in  others  [ineumatic  treatment 
exercised  no  influence  n]K)n  the  existing  circulatory  diittorbance. 

4.  /»  Pasmtr  Hyfmivmia  of  ihr  T.ungt  fiimx  ('anli<tc  Afrvtimi*,  leaJniff  t» 
ChiVnic  Jittjuopt'/rit, 

the  employment  of  compress*^  air  is  theoretically  indicated, 
and  Waldenbnrg  defended  it,  even  though  the  results  wliicli 
be  obtained  in  thes<e  luemonhage^  by  mtiuis  of  in(i{Mnitions  aC 
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condensed  air  were  anything  but  antiffuft^rr.  The  irritftlive 
efiect  connected  with  thesf-  in  spi  rat  inns,  owing  to  the  changes 
of  vasml.-ir  fulness  during  the  in^piralioQ  nnd  fxpimtimi,  and 
the  accom|uinviug  fluctuiitioni*  of  prenHure  within  tliem,  nil)  in 
most  CUM.-8  forui  nw  almost  invincible  obstacle,  iind  nlwnys  lead 
to  fn-ah  hipniorrhages  in  the  vulncrablo  |»art!i. 
Lastly, 

A.  Pulm/marjf  Engin'gmuvt  induerd  hif  Senmdaiy  Fluriitna 

■will,  in  *  Beries  of  maladies,  which  in  other  organs  lead  to 
hypenemia  and  hscmnrrtin^,  protlnce  as  the  fimt  result  infiatn^ 
niator*-  ctniditions  and  vicarious  ha-morrhagea  which  indicat>- 
mcchunical  Liviitin&Qt.  Such  are  dtaturbanceft  in  meni^nuition 
and  suppressed  hff>morrhoidal  flax.  Sommerbrodt  reports  the 
floeeeuful  treatment  "f  bronchitin  of  twn  yenn^'  «t.inding  with 
monthly  rutiurrenee  of  tit*  of  giift'oeation  at;  a  fi.)riii  of  virurioun 
iDenBtruation.  In  this  case  not  only  was  the  putronnnry  dr- 
«^nlatinn  rL-lievedt  so  as  to  free  the  lungs  from  tht*  l>ronchiti9i. 
bat  also  the  eystemiitJuilly  prolonged  increased  fulness  of  the 
systenuc  circulation  by  engorgement  wntt  uiarh-  use  of  to  guido 
the  re^hirly  <'cciimng  blood  congestion  of  1  he  female  organiitm 
into  it«  uutunii  path.  AValdenburg  also  employed  compn'MScrl 
tdx  in  chlorosis!,  after  ha%-ing  himself  witnessed  good  results  ia 
ehlorotic  euhjeet-;  during  the  pneumatic  treatment  of  other 
di»eaMf8  with  reference  to  cinulatorj- conditions.  It  is,  again, 
the  weakness  of  the  cardiac  muacle  in  chl4»'0«iB  which  doen  not 
allow  the  blood  to  flow  in  the  natural  wtiy  into  the  %-enieU, 
possibly  too  conatricted  in  chlorotic  subjects,  which  seems  to 
him  to  afford  an  indicatiou  for  the  emiiloyment  of  inepimtioDs 
of  condentted  air.  The  consequent  increase  of  intraputmonary 
prcsiure  iteem-i  then  to  faeilitnte  begirt  action  compeURatorily, 
and  to  relieve  the  pubnonary  circulation. 

(6)  Itwtfficieut  falnesi  of  tke  Pulmanajy  Oinutaiion, 

In  opposition  to  the  pr(H>eding  circulatory  :uiomalies  there 
uocun,  as  a  residl  of  disease!)  of  other  urgaim,  defeetive  filling  of 
(he  pulmonary  vessels  and  engorgements  in  the  syrtemie  ctr- 
(nilatian,  with  secondary  changep  of  thi-  [mrts  thereby  affected. 

As  increase  of  the  blood  contained  in  t  hi 
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thontcic  nrgntiH  ought  in  sQcii  cases,  BccorHitig  to  Waldenbnrg'ri 
tbeOTV,  lirst  to  lower  the  ^reH&ure  in  the  aortic  system,  tlieD  to 
faoititat«  and  increase  the  HBux  of  blood  fi'o«i  the  svst«intc 
veins  to  the  henrt,  nnd  lastly  lower  nnd  impeilc  the  afflux  to 
the  sjstetnic  nrterie^. 

The  deidred  mechiinioiil  effect  will  be  obtAined  either  by 
expirationg  into  mrefieil  air  or  by  in^pinitioiis  of  mrefied  air 
with  redtivtion  of  the  prcRNiire  on  the  piihuonai-y  <(i)rface  and 
(iuction  of  hlooti  towanln  the  puluionury  vessels.  Wnldenbiirg 
in  Buch  ciiH'fi  rcfximimrnds  only  iQ!<j>imtioiis  «f  nu-cfiiti  air  and 
not  expiration;,  because,  from  regurd  t*  tho  lungs,  thoy  could 
not  bo  earned  out  with  wo  Iiigli  a  ]»resrfiirc  as  to  be  eaiable  of 
esereising  tho  desired  tnw-'hiinical  intluence  on  the  heart  and 
circulation.  Jusph-HtioiiK  of  rarefied  air  act  much  more  power- 
fully with  low  ])ressiir*^  tiian  cjq^mtiou*  into  nirffiiKl  air  with 
higli  presBure,  Vint  th»;y  prvsuppose  a  coniiidemble  iimounl  of 
uti-ength  and  little  dy*i»nce)i  if  mreliud  lur  is  to  be  uctuoJly 
suclted  int«  the  lungs  and  not  m^rfly  a  rarefaction  of  the  air 
alrwidy  presmit  in  thi?  lun^s  effHcted  by  imi>eded  respirntiou  or 
eonverted  by  the  iac-reased  ut-gativo  pressure  against  tho  will  o( 
the  pationt  into  an  tTxpimtion,  by  thi-  as|iimtory  suction  of  the 
a]>p!uatUB  overcoming  the  suction  of  the  hmgn  in  inspiration. 
Schoitiler  therefore  prefers  in  these  affections  to  employ  ei- 
piration  into  rarefied  air  and  not  inspiration. 

Theoreticnily  it  is  affections  of  the  right  side  of  the  heart 
which  should  be  most  accessible  to  trcntmont  with  inspirations 
of  nin-fied  air  and  expirations  into  it,  because  in  them  abnor- 
mally diiuiiitshtnl  fiUness  of  the  pulmonary  circnlation  occam, 
which  might  be  removed  by  the  suction  action  of  the  rarefied 
uir.  Kurthcr  estinmtinn  of  the  value  of  this  meth(K3  murt  be 
left  to  the  futuje,  as  practical  nbeenationsare  entirely  wanting  j 
whether  a  favoumblt-  residt  is  to  be  obtained  from  i'nspirationa 
of  compres8<?d  air  to  hv  used  altcniately  with  inspirations  of 
rarefied  air,  also  recomniend^^  by  Waldenbnrg,  cannot  m  ywt 
be  settled  even  iheoreticHlly. 

.SchnitKlcr  has  treated  n  case  of  Insuffieieney  of  the  tTteus|)id 
valve  with  9teno»i8  of  the  ostium  veroRum  dextrum.  There 
waa  no  doubt  as  to  the  accuracy  of  the  diagnosis,  uotwith- 
Btanding  the  mre  occurrence  of  this  nirtlady.      There  was  a 
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dulness  extending  from  the  second  to  the  sixth  rib  iind  1  to  3 
centimetreti  beTond  the  right  sternal  inargiu,  convHpondinff 
with  the  excessive  dilatation  of  the  right  *idi*  of  the  heart;  the 
tninsmitte*!  aystolif  and  di.-i9toIie  muminr  had  blondeH  into 
«ine,  atulible  directly  over  t.hR  stt^mum  nt  the  tifth  etorno-costal 
artioalntian.  and  differed  essentinlly  frnm  the  murmur  aUd 
heai'd  ox'er  the  lef^  ventricle,  which  una  due  to  u  concumitaQt 
iDsufficiency  of  the  mitral  vnWe  and  stenosis  of  the  ostium 
Tfnosnm  ftiuidtruin  :  lastly,  I  he  sharp  ui-Ofutuntimi  of  the  second 
pulmonary  wjuiid,  and  abuvi;  all  tbt*  strong  pul&atinn  of  thn 
jugtilar  vein,  spoke  in  favour  of  the  diagnosis,  which  was  also 
fttherwii*  confirmed.  The  most  diittn^ssing  aymptom  was 
nggntvnted  dysimrts*,  and  this  induced  Schuitzler  t<>  try  er- 
|>initioDB  into  rurefled  air.  For  a  feu-  days  it  nlmost  apponred 
as  if  the  diniill  atHi  irregular  pulse  became  hu-ger  and  more 
rc'gutiur.  Once,  however,  during  the  respiRitory  treatment  the 
pitient  IRIS  :(eized  with  so  violent  an  attack  of  Huffocation  (to 
which  he  had  been  liable  fur  y«ir»)  tliat  Schnit^ler  desisted 
from  tht-  imeuiuatic  trcatuieut,  though  the  (xttient  begged  for 
it.    The  patient  soon  afl«r  succumbed  to  his  ^ve  dieea^es. 

The  degree*  of  preadure  employed  by  Waldenbun*  in  heart 
diMwiiies  stand  between  ^\,  and  y'-  pnsitive  and  negntive  atmo- 
sphere presnure.     Vt'e  have  no  further  reliable  records. 


ALTKK.\T10XSS  OF  AIK  PRRSSIRE  ON  TIIK   £'LL.M(>N- 
.\ltV  Sl'KKACE  PRODUCED  WITHOUT  APPARATUS. 

I.  Z>e*jje««£  and  Prolomjed  Tuspiratioiui. 

The  (imple;<t  kind  of  mechanical  intiuence  which  can  be 
broagfat  to  bear  on  the  lungit  and  heart  in  breathing  is  that 
pnxttioed  by  deep,  long-drawn  in»>|>imtion)i.  The  intluenct^  of 
this  purely  physiological  procedive,  alway*  readily  available,  is 
Dot  to  be  despised.  D««p  inspimtiouK  methodically  pursued 
have  long  been  recommeaded,  e»|>ecinlly  in  phthisis,  and  their 
employineul  by  Diihrv)«rn  \ias  bn>ught.  them  again  inlu  vuguc. 

Inspiratory  dilatation  of  the  thomx  may  affect  either  the 
mperior  region  8)>eeinlly,  vit.  the  infraclaviouJnr  rvgion,  or  the 
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nntero-latenil  regions  or  tlii-  inferior  region  (abdominal  breath- 
ing), ncconlhij;  to  the  jiartieular  grouji  of  in!?j>irHt^ry  iuuscIm 
c4l11c()  into  nct,ion. 

Witlj  the  incrense  nf  oapHcity  of  these  different  txmrt  the 
ciMTe8]Kincling  ]K)rtioijsf>fhmgcs]icc'ijilIy  undergo  an  iDK|>initor)F 
(;xjM>ne>ioii — -«.'.g.  in  sniwrior  thoracic  breathing  the  ii)>ii-t:t)  of  the 
Inuga,  in  lateral  br«fa(hiHg  the  lateral  iiikI  antfrior  giurtit  of  the 
h>WCT,  middle,  and  a  |>nrt  of  the  nj»i>er  lobe  of  the  lung,  and  in 
abdominal  brenthing,  whieh  coti^idL-nibly  iiicreiutes  the  eapaeity 
of  tho  thorax  in  its  Inngimdiiinl  ilianieter,  the  whole  vertical 
ejttt^nt  of  the  lung  from  a|»ex  to  liasp. 

A  greater  exiKMiditore  of  stvcnjrth  is  required  in  the  two 
first  methods  of  respiration,  i.e.  the  dilnt.ition  of  the  part  of  the 
thorax  fiieloaed  hy  the  ribs  when  curried  out  iudeitcndentlv. 
thim  in  the  latter,  which  increases  the  space  downwards  iind 
outwarda  by  the  contraction  of  the  diaphmgin  nnd  the  ilispluce- 
ment  of  the  iwidily  movable  nbdominni  viscera,  the  uhdominnl 
TtiuKeles  Iwing  relaxed.  If,  therefore,  the  deepened  iind  prolonged 
inspiratioBs  are  iwrftmiied  exclusively  by  suiwrior  thorncie 
brt-uthiug,  with  elevation  of  the  ribs  Eind  espaiirtion  of  the  thorax 
in  its  anterri-jKiHtrriiir  and  IntKiiLi  liitimeter,  as  .■^hovm  by  tJie 
line  adh  in  fig.  74,  the  patient  heoomes  very  soon  (ired,  the 
cxpnusions  become  more  and  more  incomplete,  and  we  do  not 
get  nil  uniform  dilatation  of  I  he  lung.  The  abdominal  breathing, 
on  the  other  hand,  as  shnmi  in  line  a  eh,  enn  he  carried  on 
more  eiisily  and  nniformly,  but.  it  does  not  pmmote  the  ex]i;in- 
nionofthe  apices  of  the  Iimgs  and  their  anterior  and  tntenil 
[art:!  to  the  same  extent  as  the  suiwrior  ihoraeie  and  costal  re- 
spimtion.  If  we  wish  to  obtain  theriipeutie  i-csnits  simply  "by 
deepened  and  prolonged  inspirations,  imd  to  exerciw  thereby  a 
considerable  lucohanioivl  intlnenec  upon  rcfipiratjon  and  circula- 
tion, wo  must  eonihiiie  all  three  methods  of  respiration,  and  thus 
■with  the  smallest  exijonditui-e  of  Btrength  obtain  the  graatest 
possible  espaufiicn  of  the  thorax  and  the  lungs,  m  may  be 
observed  in  the  lines  u,  d,  e,  t.  The  most  complete  umnner  of 
eavrying  out  thcMc  innpitalions,  which  t^end  morf  to  ex]wind  the 
thunix  in  all  direcfione,  with  considerable  eeonumy  nf  strength, 
is  the  following :  I^t  the  patient  begin  hyrspimding  the  infra- 
claviculnr  region  an  much  im  possible  by  vigorous  elevntion  of 
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the  upper  ribs,  then  tlio  Int<;ral  regiou,amI  otd  with  abdominal 
breuthing  by  means  of  strong  contra«Uou  of  tlm  dmpluagm. 
The  negative  pre»»urf  thun  exercised  on  the  pulmoQMV  surface 
may  rise  from— 1  uiilUiiietrv  Hgin  quiet  respiration  to— 60  up 
to  — 70  ami  even— 100  iuiniinRt.rp!;  Kg. 

Ff  after  this  act  then-  is  a  fpeling  of  complete  exjmnsion  f>f 
the  thorax  and  diBtriiHinn  of  the  lungs  with  air,  which  rannol.  lie 
carrii-d  furthur,  we  may  then  either  hold  the  breath  and  keep 
the  thorax  expanded  so  Iwng  aa  pi«siblr  nilhout  inconvenience. 


Fio.  ;». 


no.  lA. 


and  then  expire,  or  wb  may  expire  inin)«diate1y  at  the  end  of 
inspiralion. 

Nor  is  it  a  matter  nf  indifference  how  expiration  is  carried 
out,  with  what  rapidity  iiitd  from  what  quirts  of  Ihe  lung 
the  air  in  tint  driven.  It  is  licst  to  hcgiu  with  iilHloiniuid  ex- 
piration, as  marked  in  fig.  75  by  the  linc«  b,K,Ot  and  then 
oUoT  the  lower  and  npper  ribs  to  coUni)60  more  or  lejts  rapidly, 
according  n*  we  dcBiri-  in  rt-tain  the  air  a  longer  or  shorter  time 
io  the  upper  jrnrt  of  the  lungs.  When  it  is  nnt.  desired  to  re- 
tain the  air  fxt  long  in  the  hiiigs,  theribiiare  allowed  to  ooUaptin 
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at  the  same  time  iik  the  (linjihiiigtn  iind  the  nbdominnl  [iiu»«le6 
are  relnxcd,  and  one  vigoroiis  exjnrstion  is  miule  through  tlie 
moulb. 

In  luukuig  the  dee[>  ms|»irationii  we  should  uboose  a  cod- 
veiiieiit  positiDu  uui-mbtirruiMtHl  by  tight  gulllleut^,  ritlicr  Ijiiig 
down  or  Uiaoiiig  Imck  in  n  si^utt  or  etanding,  in  the  latter  cage 
leaning  someThat  f&nrmtJe  and  resting  on  the  anoe.  In  this 
method  the  more  slowly  and  di-uply  tlu-ee  iuepiratioiifi  are  per- 
formed the  more ciiin]i]{>tely  will  the  lung  expuiul  and  the  higher 
will  be  the  rare&clion  of  I  he  air  in  the  air  <%ll!i,  and  the  greater 
the  sBjiiratinn  of  bloo<l  nut  of  the  greiit  venous  trunks  conse- 
quent on  this  rarefaction  ;  thererttre  wcahall  «eciin-  an  excess  of 
blood  in  the  pnlmonary  circnlation,  a  more  abnndant  i^npply  of 
air,  a  freer  ezchnn^e  nf  gatteti,  imd  bettor  [fa)taoaa^^'  ventilation. 
<Jn  the  (vther  hand  the  more  rapidly  such  deop  inspiration?  are 
perfonned  the  more  imperfect  will  be  the  development  of  the 
conoecutlve  pheuouifiiii,  or  their  effeel  may  even  be  nil,  if  the 
l«tient  carries  them  mit  witli  only  piirtial  accuracy. 

Tlieefftx-I  cif  deep  inspiral ions  niayljc  modified, strengthened, 
or  weakened  according  as  orifices  of  ingreSA  for  the  inspired  air 
are  niirrower  or  wider,  and  Ihiitt  the  rurefaction  i>f  iiir  in  (he 
limgs  reaulting  fix>m  the  t-xpansion  of  the  thorax  is  more  or  lose 
mpidly  loet,  and  the  action  of  nogativo  preasure  in  the  thoracic 
Bpac«  iw  projiortioDally  jjuralyfiod. 

Negutire  preHure  in  the  lungs  h  best  aud  longest  matn- 
fained  when  the  aiJ  1?  inspired  through  crae  noctril  imly,  i.e. 
thmiigh  a  c(>m|iHrutivL-ly  siaiiill  iipertiire  of  in^^caa;  it  \a  less  fo 
wlinn  inspiration  is  lUiiiU-  through  both  nostrib,  the  mouth 
being  clo8<-<l — the  common  way — and  hast  of  all  when  the  in- 
spiration take*  place  with  moutli  and  no«e  open.  Here  the 
o-itemnl  air,  Ix-ing  under  a  higher  pressnre  than  the  air  in  the 
lungs  during  inspiration,  nipidly  and  abundantly  tilU  the  di- 
luted air  cell--  and  equalities  the  inner  and  outer  atmo^berie 
prcMsure. 

The  them|H'tilic  efl'ix't,  therefore,  of  aiii'h  inspirations methu- 
dically  carried  ont  ih  to  obtain  the  greatest  [Kisaible  es]iiiQi«iou 
of  tin-  pulmonary  tissue  as  well  as  a  copious  5Upi>ly  of  frt-eh  nir, 
rich  in  oxygen,  by  wldch  the  exchange  of  gases  and  jiidmonary 
ventilatioti  are  vigorously  promoted  and  the  pulniounry  capacity 
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improves  tbcir  outritiou,  nud  lazily  it  increases  the  anaotint  of 
htood  in  the  aortic  fiystotn  and  fitciiitatea  the  cardiac  systole. 
At  the  nHTnii  timo  the«e  iospiratory  gymnastics  tend  to 
streDgthen  the  thoracic  muscles,  «ftjioci«Uy  the  ii)8|)ir»ton-  onef, 
and  to  increase  the  elasticity  of  tlie  thoracic  n:il)>;. 

Deep  inspirBtiutiA  itn-  indtcalol  in  nil  cases  of  illness  in 
which  their  physiolugica)  fficcts  tm  drsireit,  therefore  iu  insuT- 
fioiency  of  the  respinitorj-  jmtoccss,  especially  of  in8j)iratiou,  eo 
br  as  it  t$  independent  of  deeper  lesions  or  of  loas  of  elasticity 
and  dilatation  of  the  lung  tissue;  again,  where  a  VUong,  ftill 
voice  i»  required,  or  disturbance  of  si>eprh,  Hiich  a«  srtiittering, 
is  1o  be  removed,  wliexo  there  ir  a  narrow  client  and  geueml 
bodilj  weakness,  but  eKpectally  in  the  phthisical  liabit  and  in 
various  ita^s  of  phthisis.  In  theKe  i»thologtcal  cooditionH 
veiy  dee]i  and  prolonged  inspirations  cannot  be  tuu  highly  er- 
timatvd.  'l''hey  will  also  he  of  advantage  in  bronchial  cHtarrhfl, 
to  induce  a  freer  and  more  copious  cipcctt>ration.  Owing  to 
their  influence  upon  the  widening  of  the  pulmonary  blood 
vegsel*,  as  well  as  upon  the  circulation  genemlly,  they  are 
oseful  in  ansemia  and  disturbancf^s  of  nutrition  in  (he  pul- 
monary tixsue  in  general,  and  esi>pcially  in  the  abo^-p-inent ioued 
[lalhotoginil  comlitions  bv  increasing  the  nftlux  of  blood  to  ihotte 
parts,  promoting  the  itliAorption  of  oxygen,  and  furthering 
sanguification  and  nutrition,  I.astly,  they  are  recummcnder] 
iu  circulatury  diaturbancea  and  affections  of  the  right  side  of 
the  heart. 

On  the  other  band,  U:>  recommend  deep  inspiratinnn  in  cases 
of  ]mluH)n«ry  h»>morrhago  t^hows  a  complete  uiisundefRtanding 
of  the  pbyno](]^cal  processes  during  iospinition,  aa  nxpiration 
of  blood  towardn  the  lungs  ia  the  malt  of  the  considerahlu  in- 
crease of  negative  pressure  in  the  thonix  at  the  commencement 
of  ioaptration,  and  thus  an  aggravation  of  the  hiriiiurrhagc  or  a 
&esh  vaacular  rupture  may  be  induced. 

Aa  nfianis  the  apjiliaition  of  dee|H>ned  and  prolongod  ia- 
spimtion)^,  ihey  must  be  carried  out  siceonling  to  the  Tiature 
and  gravity  of  the  malady,  and  wcoinling  to  the  individuality 
and  ihu  condition  of  ittienglh  uf  the  [utlient,  many  timex  in  the 
day,  my  evory  two  hours,  or  inoniing.  midday,  afternoon, 
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ereniag — in  shart^na  often  at))io«sib1« — forS  to  10  or  30  minut^e 
in  l^i^h  air^  an  fret^  iv*  pusHiLile  from  injnrinnti  luJmixtures,  and 
continued  for  montlis.  The  Boonnr  tJie  pntient  bcroomee  tired 
tUe  «Iiorter  niiii4.  be  the  eserriscii,  but  tliey  must  Im;  rcnowed 
uU  the  sooner;  as  Btrength  increjuteR  they  may  \k  lengtliened, 
withunt  diminishing  the  number. 

The  drawback  to  thin  treatment  lie*  first  in  the  imjKwaibility 
oFestimnting  thn  ]>ri*3inire  troming  into  action  and  so  fixing  pre- 
ciBelv  the  anifniiit  of  mechanieal  fr>ri'e  necessary  for  the  special 
catuf,  and  secondly  in  the  want  of  int^-Migenee  iind  [lenwverance 
in  many  )ialieut«.  This  defetrt,  however,  in  partly  compeneated 
by  thn  siiiijilicity  and  cheajineas  of  the  nifthnd,  rarri(>d  out 
witliout  (.reiNuntiou  or  apjiaratdB,  as  well  m  by  \  he  long  duration 
of  its  inHtienoe.  I  have  not  hitherto  found  cause  to  complain 
of  defective  or  unfluitiible  use  of  tho  mttliod  on  the  part  o{ 
])atieQt«,  if  the  method  is  taken  in  hand  serioualj  and  the 
directions  are  precise. 

2.  Prolonged  Exfjiratiosut. 

Oi>pofli'<itori(^en-drawn,l<ing-suKtaine(i  insiiirations  are  long- 
continued  expimtionti  agiiiust  a  jweitive  expinili>ry  pressure piu- 
duced  by  phonatory  (^pluyiMtortsch)  eouti-action  of  the  glottia. 

These  eiqwratiuns  are  not  tarried  out  by  th*tnselveB,  but  in 
oombinntinn  with  plioiiafory  nctinijs  af  tho  liiryiis,  as  crying, 
singing,  Rj)ejiking,  lie.  The  effect  of  the  method  de|>end9  on  an 
elevation  and  [irolnngaiion  of  the  intrnpnlinonaPb'  pressure  in- 
creased by  a  strengthened  expiration,  Jind  theiffore  ajiproaches 
that  of  in^piiution  of  compreseed  air  or  expiration  into  it,  or 
the  effect  of  Valsalva's  exjjeriment.  While  the  inspiration 
either  ])roree(l5  in  the  onlinary  way  without  increase  of  tb* 
negative  preswure  fmin  esjHinsion  of  the  tburax  oris  forcibly 
deepened,  the  [>«Rltive  expiratory  pre««nre,  usimlly  amounting  to 
only  2  to  3  mitlimetres  Hg,  rises  to  SO,  lOO,  and  even  120 
millimetres  Hg. 

The  phenomena  produced  by  this  mode  of  resjjinition  are, 
in  Uic  first  phicc,  a  stimulation  of  reupinition  genendly ;  more 
oxygen  is  absorbed  and  more  carbonic  acid  i;xcrcted  than  in 
ordinary  reiipiration;  the  ventiUition  of  the  lungs  is  iovreased, 
the  lungs  and  thorax  eximnded,  xital  eApacity  augmented,  and 
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expvctoratioD  |imiQoted.  Rut  the  Jii6ut.'iief<  «xteaiU  esjieciallyj 
to  the  circulatory  api)anitii«.  Tli«|ir»^»suravhi(jh  tbeexiiiratoryj 
air  compresst^  within  tht-  thonix  fur  a  long  time  exert*  tipon 
the  alvuohu-  wuIIh  imiH_-di-M  the  t-irculnt ion  of  lilootl  in  the  pul- 
monury  capillanca  and  rL>ttird»  thv  ctfliuc  of  blood  from  the  veins 
into  t  he  right  auricle,  t!o  that,  notnitht^nnding  the  more  powerful 
contmctiuii!!  of  thu  i-anliHt-  miigclo,  vlio^  nctivity  in  &\-pn  still 
mora  increatiet)  bv  tht>  preuxure,  less  imd  Ivsh  blood  iadiiicharged^^l 
into  the  arteries,  and  its  chief  luiua  Hccuinulateii  in  the  (ijttemio  ^\ 
circulation  and  t'H]K«iidly  in  the  veius. 

The  earlieiit  and  simplest  use  of  prolonged  esplnition  is  in  the  I 
cryingof  an  infant.  Wc may  rcgurti crying  a^anntunil,  vhole-j 
some  g^innnstic  act,  founded  od  reflex  movements  (Ko^bach).| 
The  force<l  and  abnormally  [trolonged  exitiration!),  lasting  in . 
extn^me  cases  up  to  thirty  and  thirty-five  secondu,  only  inter- 
rupted by  short  iDspiralimiN,  li.iling  often  scarcely  two  seconds, 
ve  carried  out  vith  violently  contracted  rima  glottidls,  so  that] 
the  air,  finding  itself  under  high  pressure,  forces  it^  way  out 
with  loud,  geuendly  dii«cordaDt  screamiug  phei)um<:ii:i.  lu  IIuh 
procesK  the  iiiHucnci;  of  an  iiicr(a.«ed  intmtkomcic  {iregsnre  on 
rc9pimCioQ  and  circulation  rcacbei«  an  cxtraordioary  height. 
When  at  last  by  screaming  and  the  accompAnying  violent 
budily  movements  the  iiiconvenienceii  which  gave  rine  to  them 
are  removr^d,  whether  aecunuilation  of  niiicUH  in  the  bronchi 
and  consequent  dy^pntjen,  or  troublesome  inteiitLnal  gases^ fieces, 
•nd  unne,  the  itaraxyun  cea«ea,  bnt  the  child  ih  not  immediately 
quieted.  There  follows  a  ceriert  of  deep  and  hurried  inspirations 
aod  expirations,  by  which  the  changes  produced  in  the  cin.-u1atioD 
by  the  prolonged  screoming expirations  are, especially  by  strong 
■«pinition  of  blinxi  to  lln'  lungv>,  restored  to  eipiilittrimn.  It  is 
not  improbable  thai  perhaps  many  of  the  later  gcneml  eondi- 
tlons  of  ill  health — anemia,  chlorosis,  contracted  chest,  tuber- 
culous habit — may  be  referred  to  the  effort*  of  uuinlelligenr 
uoChers  to  stop  their  infiuits  from  Hcreaiuiug  by  southing  theui 
to  sleep  in  their  arms  or  by  sfupefving  rocking  in  thn  cradle 
(Romboch). 

Hinging,  like  crying,  ha.'^  a  remarkable  Influence  on  the 
respiration  and  circulation.  The  mechanical  proceases  uTf* 
the  same  as  in  lho»«  deep  inspimtions  with  increa»ed  expft: 
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tiioD  and  filling  of  the  Inngn,  with  a  li&ightenmg  of  nigttin 
pre§«iii¥  and  the  flow  of  blnncl  tn  the  pnlmoaaiy  BiirEace  following 
long-continued  espiintinnfl  during  change  of  negat-ive  into  high 
IKiHitivt?  pn-psur*.-,  with  it«  c-oDsequent  efTecU  on  the  rcBptratioii 
niid  circulatiun, 

Tho  healthy  influcnoe  of  singing  on  the  genend  bealtb,ud 
csp^'iiilty  on  the  hings,  has  long  boon  acknowledged,  and  ilmoit 
nil  Binging  niatitere  of  any  celebrity  ain  tell  of  ooe  cue  or 
another  tit  i-un*itiiti{>lion  cun*il  hy  tht-ii'  method  of  MiDging. 
Even  diuugh  thc'ir  di»guuHtK  may  not  be  very  accurate  m  tbew 
oases,  yri  there  »  no  ileiiying  that  the  in8ncDc-«-  which  may  be 
i'sernKpil  by  finging  iijKin  impprfoctly  dfvelojwHl  lungH,  nanwr 
clir«t,  anK^miii,  dixturbanrct;  of  mitrition  in  the  liing^,  and 
catarrhal  conditions  is  a  very  important  one  and  generally 
attended  with  goo<]  result.  The  i^iiiging  mistTeM  Iklarqaiw 
CiccoUni,  who  ineiitioiii.  a  phtliii^it-al  girl,  who,  by  means  of 
judiciouH  singing  excroises,  not  only  acquired  a  very  good  Toioe, 
but  wuH  iH-rfcctly  rcstort^d  to  healih,  herself  nnoveml.  bj" 
pniclining  dt^cp  n.l)doniinaJ  rt^spitatinn  and  holding  ber  brtvUt, 
troiD  an  illness  which  her  physicians  called  nervouB  aMlims, 
and  bad  afterwards  rejiealed  op|Kirtunity  of  oomiplt-tely  caring 
flimilur  cawn*  in  the  course  of  her  teaching,  even  in  palicntf  oi 
advanced  yeari, 

Mnrqui^iti  Ciccolini  raoonunandfl  ati  the  chief  method  to  be 
applied  in  the  art  of  ringing,  ipenkiug,  and  reading  daefi 
abdominal  reKpinttion  in  which  the  inspimtiuns  are  made  throng 
the  nose.  When  the  lungs  arc  well  filh-d  with  air,  let  the 
Hyllahles  a,  ha,  ai,  dti  hv  pronounced  aloud  ;  then  again,  after  a 
deep  iDHpiration  through  the  uouc,  /e,  ge^  he,  At,  and  m>  od; 
ji,  ki,  li^  mi,  ui,  i&c.  taking  sjieoial  care  to  accentuate  the 
eonttonnnts  distinctly  and  to  briug  the  syllables  forward  to  the 
lips,  80  to  speak.  I.et  these  exercises  be  practiwd  first  in  tbe 
recumbent  |Hi!<itiun,  nfterwarrls  iu  the  Hitting,  standing,  even  ia 
l»wed  and  bent  ^lusittonM,  and  soon  the  deep  intipinitioD  and 
expiration  become  ahabtt,and  thus  a  quantity  of  air  is  supplied 
to  the  viiicc  hy  whtrh  a  strength  and  fulnest;  is  imparted  to 
it  previously  unknown. 

Iq  consequence  of  the  rcporttt  sent  in  froBi  varioo.'i  qoarters 
on   the  healthy  influence  of  singing  on  the  rosptntioB  nd 
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«irciitntioti,  niul  on  ilie  ittrptigthening  nnd  nntritiou  of  the 
long,  tW  luraclicR  nf  singing  liiiit  be«n  intitKluccd  even  into 
priffin*.  in  nrdfr  to  antagonist  |ni)niomiry  cdiifiuiiiition,  whicl 
^nernlly  devHoitefl  in  n  i^lioit  time  nniong  (lie  coDvicts.  The 
method  of  singing  deviwd  hy  YrifA.  Grell  is  e8|jecuilly  adiipted 
for  our  ontional  ttchools,  nnd  ought  to  1>e  geuenUly  iutrodnced,- 
likc  g)^Imasli(-B,  from  a  sanitfliy  point  of  view,' 

Tlie  ^<?ct  obtnint-d  hy  singing  is  alw  produced  by  Bustoined 
(■nunciatioii  in  |jul)Iio  vpeaking,  dwluiiiation,  reading  aloud  ;  and 
P.  Nipineycr  niL«ntio»(!  a  plil  hisiciil  suhjurt  wlia,  pmhahly  having 
noca|«(.Tity  for  singing,  cultj^-atetl  irliistlingafitlie  nio«t  efie'ctual 
rorm  of  rfspinitory  L-XLTcist;!*. 

It  is  neiHilpK*  to  aiiy  that  exercife;*  which  more  or  less  strain 
the  larynx  niu«t  be  $u«i>endcd  irbco  an  uA'tiCtion  of  that  oigiin 
16  present  or  impunding,  and  trofltment  by  a]>plicatioo  of  tho 
pneumatit;  apjaralus  wirriud  out. 


3.  FtUmi/va**  Experiment. 

It  vfn«  quito  natural  that  the  idt.-ii  should  occur  to  the 
physician  to  turn  to  thcmi>eutic  use  tlie|>re»:<un-  action  c^ivrted 
on  the  pulmonary  surfaop  in  the  experiment*  of  VnlMiIvft, 
Miiller,  and  ^Vcher,  in  the  Kim(»  manner  a?  the  hoaiologoai 
pressure  action  of  the  pneumatic  ap[tamtiis. 

Siuue  in  these  experiments  ingress  or  egress  of  air  to  or 
from  the  tung«  is  completely  prevented  after  previous  deep  in- 
spiration or  expinitioii,  there  can  of  course  be  no  qm-ation  of  n 
rMpimtorv'  action  of  the  lungs,  but  the  pre^iire  action  coming 
into  play  here  will  e»i)eoiftI!y  influence  the  cironlation ;  only  ii 
few  deeper  reB|>inition(!  are  olisen'cd  to  follow  the  more  active 
pulmonary  ventilation.  The  result  itiielf  will  naturally  be 
entin'ly  dejiendent  on  tin?  greater  or  le^s  doeilily  and  [wruevp- 
mncf  of  I  he  patient,  who  i«  generally  left  ro  hini-ielf  iluring  the 
cmrrring  out  of  the  treatment,  while  the  amount  of  the  pnnitive 
Mr  negative  prMiiiire  coming  into  play  remains  qiiil-  undeter- 
nunnbk!,  and  only  the  number  of  the  cx|>crim{'ut«  to  h«'  under-  n 
lAkeQ  by  the  patient  is  Mmewhat  im<)er  control.  ^H 

VaUtlva's  experiment,  no  already  mentioned,  eonsiBtB  in 

lt>utlel^  Tb.  Ackmnuia,  isxu. 
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making  one  vigorous  expiratory  effort  witli  closed  month  and 
nose  foUow  II  more  or  losii  deep  inspimtion. 

Wilier  attempted  to  incroaw  this  preesurc  by  exercising  at 
the  ramv  time  au  exttfrual  manual  pressure  on  clieet  aud  abdc»- 
men.  Thu  effect  of  tile  experiment  u  therefore  specially  to 
increaae  tJie  iiitnipiilm«iiary  prcMurf,  which  will  generally,  like 
expimtion  into  mmprcpwd  uir,  iuHm;m'c  tW  pulmouiiT^*  rtrciila- 
tion  and  n^tain  the  blood  in  the  veins  of  the  systeri^ic  circulation, 
The  amount  of  pressure  hroiight  into  action  may  be  estimated 
at  about  +  iSr  —  A  Rtm<ifi>here.  The  influence  exercised  upon 
the  arterial  puUe  is  shown  most  clearly  in  tiie  aphygmographic 
tracings  given  ahitve  (v.  s.) 

Valsalva's  experiment  may  jtcrhapH  he  utilised  theni]->onti- 
cally  in  accordance  with  its  physinlogiciil  effects  inaflTections  in 
which  compressed  air  is  indicated  on  accoimtof  its  inftiience  oa 
the  ciivulntion,  Iherefon"-  p<'rhaps  in  stenosis  and  insufficieucy 
of  thu  mitral  tialve,  and  in  these  cases  unly  when  no  pneumatic 
appnmtu^  is  at  om-  dtstiiosal,  AValdenhnrg  has  also  made  use  of 
the  high  intrathoracic  prossure  attainable  by  thi«  experiment 
in  empyema  with  open  thoracic  Sstulu,  Id  secure  ii  tnore  com- 
])lele  evacuation  of  the  pu^  from  the  ]ileuml  sac.  The  experi- 
ment, however,  is  must  frequently  employe*!  by  aurint^^  as 
Waldenbiirg  hitnsetf  probably  nseil  it,  to  force  air  into  the 
tymjKinic  ciivity  in  catarrh  of  the  tnbe. 


4.  M'i'dUr's  Ej-perimetit. 


J 


In  this  ex|>«riment  a  deep  inspiratory  effort  succeeds  a  more 
or  lefts  deep  ius)iiiiitioii,  with  mouth  aud  none  closed,  whereby 
the  negative  pre(=»iire  in  the  luugK  is  (raiiKiderably  raised,  and 
a  mcchaniail  ]iillucuc.-c;  cxcreiBed  on  the  heart  and  circulation 
iinalogoua  txi  the  elTcct  of  imtpimlion  nf  mreiied  air.  As  Knoll 
and  .Sehreil)er  have  shown  in  their  e^jhygmograjihic  tracings, 
the  blood  pressure  in  the  aortic  system  rises  during  the  experi- 
ment, and  that  all  the  more  the  more  complete  the  preTiona 
expiratinn. 

Ilierapentic  use  may  be  made  of  this  method  in  cases  in 
which  the  object  is  to  induce  aspiration  of  blood  from  the  veins 
of    the   systemic    circuhition   by    lowering   the    intrnthoracic 
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prc^^sure,  aod  a1«o,  according  to  Waldeuburg,  m  affections  (vf 
tlie  right  »ide  of  the  heart.  Here  also  ttie  action  of  the  method 
18  that  of  ftimplo  pn^sisure  action,  limited  to  the  heart  and 
oirculatioD,  while  the  r«?*pirator_y  influence  obtained  by  rai-efied 
air  in  the  pneumalic  apparatus  must  be  csc1ud«d,  on'iiig  tO' 
biddratire  of  the  exchniigc  of  air  in  tL«;  lungs. 

Nuverthuk-ss  bol.b  Ihrphysiologicul  ox]]<^rimcntsof  Valsah'a 
and  Mullor,whuii  applied  to  thempcutic  purpofico,  b^Do  means 
attain  the  efficiency  of  the  pneumatic  apfiariitus  nor  can  thev 
serve  as  Rubstitute.i  for  it.  Their  influence  in  extremely  limited, 
and  Blill  further  diminiidied  by  the  fact  that  thejr  mechnnienl 
efficiency  is  for  the  greater  j»art  entirely  withilrawn  from 
medical  control.  Uesiden,  [jatieuts,  when  left  to  themselves, 
are  seldom  bo  crtDticietitioits  and  persevering  as  \«  carry  out 
BUch  experiments  accurately  according  to  prescrijit ion.  There- 
fore even  in  cases  in  which  the  one  or  the  othur  un'Uiod  m&y 
promioe  mccesut,  if  a  pneum.ntic  np^wtnitns  is  to  be  had,  it  will 
alwTiys  he  siiffxt  to  employ  it  for  pneumatic  (reatment,  without 
waiting  the  time  and  [latience  of  the  invalids  with  these  ex- 
jieriments. 


I 


5.  TnvolvTitar^  liMpirat-ory  Extreian  in  Watiivff  and 
Clitnbing. 

More  vignrnui;  respirations  are  induced  by  milking  and 
dinibing  moderate  heights  by  pafhp  not  too  steeit  than  by  re- 
niainiog  at  reet^  and  as  tbe^e  deep  inspirations  aod  cxpiratious 
ore  ni>  longer  dependent  on  the  will  of  the  patient>  but  occur 
antomatiejilly  and  reflexly,  Ibey  may  be  inatntainefl  at  uniform 
Ktrength  for  a  long  time,  as  long  ax  the  movement  in  oontjnoed. 

The  influences  which  we  exerrise  uiwtn  the  n-spiiTition  in 
walking  and  climbing  arc  the  aanie  which  we  effect  by  deep 
in^iratioD)^  and  eipirations  gcueiully^  only  that  the  influenoe 
on  the  hwirt  ami  circulation  is  strengthen<xl  by  the  increased 
bodily  movement;  this  is  all  the  jirenter  the  more  the  rospira- 
ttoo  has  been  impeded  by  circulatory  disturbances,  therefore 
ID  diseanes  of  tlie  heart,  fatty  heart,  weakness  of  the  cardiac 
nitiscle,  inijierfectly  coruiteusated  valvular  defi-cts,  cur\*atunHi 
■  the  «]nne^  fioolioKiK,  ryj>hnai>,  and  seeoniUry  affectinna  of  tin 
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hvaai  and  tJie  circulatory  apparattiB.  I  intend  shortly  to  enlvr 
more  fiilly  into  these  conditions  in  n  wjtanite  work. 

Iq  tilt;  niala<lie9  jut^t  mentioned  unusually  strtuf;  bodilv 
movements,  eHpet'ially  n^toent  of  heiglitji  ami  mountain  eUmbtng, 
excite  cardinr  activity  in  a  vpj-v  extmorOinary  inniiner,  ovon  lo 
violent  jinlpitntifm,  which  nn  it«  «ide  gives  ri*e  lo  I'Dvigoratioa 
of  the  c-ardinc  muscle,  nnd  in  comhiiiation  with  tlie  expansion 
of  the  lung  and  its  blood  vessels  to  «  more  energetic  repletioii 
of  the  art^rric*,  rist«  of  |irc«suri!  in  the  uortic  Mystein,  and  re- 
moval of  engorgement*.  Wlurn  such  palii>ntK  climb  consider- 
able heigbte  or  mountaiui!,  the  i-cspiration  is  at  fint  short 
and  rather  aupierficial,  and  this  and  the  rapid  onset  of  violent 
cardiac  action  foroe  them  lo  stand  srtiU  nfter  a  short  climb, 
After  a  few  r^Epirationi)  the  rapid,  supi^rficiHl  respinitions  are 
converted  into  Hxirnfinliniirily  energetic  and  deepened  int^ptra- 
tions.  accompli nieil  with  short,  vigorous  expinitions  which 
develope  a  retipimtory  and  circulatory  action,  such  as  cannot 
possibly  be  obtained  in  any  other  wuy.' 

If  for  one  or  other  of  the  reasons  given  it  is  deidrablc  %a 
keep  patients  to  mouDtain  cliiiibiug,the  ivspiralion  to  be  main- 
tained during  tliciL^cent  must  bf  pr(-!^cril)ed  to  them  as  followB: 
With  one  Bl«p  they  iiiumI  pt^rfnriu  an  iiiKpiiation,  witli  the  next 
:in  expintinn  in  even  time,  or  distributi?  insjMratioii  and  exjnra- 
tion  unefjiialiy  over  two  or  in  case  nf  sjHTially  shnrt  breathing 
one  step,  and  pursue  that  till  they  are  obligal  to  sLaml  still,  to 
bring  into  ctniilibrium  the  canliac  and  vaHciUar  excitement,  hy 
deep  respirations.  When  the  respinition  is  again  free,  if  the 
violent  palpitations  of  the  heart  are  (juelled,  the  iMtient  resumes 
the  aaoent  till  the  same  phenomena  force  him  to  reiit  again. 
The  day  foUnwing  these  hihorioiio  exertions  the  patient  UtswUly 
finds  himself  exceedingly  well,  the  resiiiration  freer,  the  dis- 
turbanoes  in  the  circulatory  apparatus  less  observable.  Hy  aSi- 
repeatad  and  giadunlly  lengthened  mountain  climbing,  nt  first 
perha{>s  up  to  500  metres,  later  ou  up  lo  l,t)00  metres  above 

'  I  mniit  fx[tr«n>  my  eTitir«di«(Mit  from  ttieac  rtfocnitniir'tKliilinn*  of  rroteoaoi 
Ocrt«l,  I  considrr  I  linvc  w-cn  tlir  kthttjiI.  cnnH^iumcrs  rnnill  from  pcnocM 
Willi  'disoue*  n(  Lbc  lii-arl,  fiillj  li«Htt,  weakne««  of  Uie  cardlu  iniiMdc, 
imperfcRll}'  utiiii|itii»<iti»l  vulvulnr  defecU,' J.v.,  .ii templing  to  walk  ihem- 
■clvM  into  <N>n(liiion.  1  ibooM  ffdis  ta  cciutuicl  th«iii  iij  ru»lriH  Ihcii  < 
dM  to  level  grnan'l  iind  to  itvoid  nil  tc]iipt«tiooK  to'gy^inDiblic'elforla.- 
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the  Itivel  uf  (lio  rall^j,  results  may  ereDtudly  be  obtained  in 
tlie  rfK])iratory  und  i-irculat«rj'  a|>{Himtud  which  would  have 
bevn  (ircviousl}*  cooaidc-red  impossible. 

With  (hcjtc  »1ri-DgthfUL*d  niethodk-al  deep  inspimlions  and 
expirations  itud  tbc  maimer  of  caiTyiug  tbou  out  wv  bnvc 
really  overstepped  the  limit  of  our  tA«k,  and  approacb  chapters 
which  must  be  referred  \o  sanatory  and  e^ipccially  rei^pimtory 
gymiiaHtici;,  the  further  demoastratiou  of  vrluc>li  would  luad  us 
too  far  from  onr  goal. 
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B.  conrvLSOJir  axd  jnvolu^'tary  method. 
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ly  ftdnpting  a  in«chaniL-al  courw;  of  treatment  in  diseases  of 
the  rL'spirab >i^'  imd  I'inniliLlory  oi-gantt  through  alteration  of  air 
prcMtiire  uctitig  uixm  thi-  rtf«|Hmtory  mucous  tncmbnuic;  aud  the 
polmonary  eorliicc,  ytc  asiiume  that  (he  patient  »hall  oo-ojicratc 
in  the  Bpplii^nlion  of  iiuTt^sod  or  diminished  air  pr<^39ure  by 
metbrjtlicailly  rt^gubitii)^  lht>  viiriouit  res|iiratory  pliii9('»  both  for 
inBpiration  of  comprp'<«ed  and  ejqiiration  into  rurefied  air. 
Wh^ii  this  in  im|ios«(iliI«  by  rcanon  of  the  want  of  intelligencf 
or  edueation,  or  even  rvsisUnt-e  of  the  patient,  it  is  ujielesa  t« 
•ttemjA  pneumatic  treatment  by  means  of  arliBeiiilly  altered 
air  proMure  acting  only  ou  the  inner  mnrbce  of  the  lung ;  yot, 
if  it  l8  necesAr?  to  exert  a  mcclianical  ioHuence  u]Kin  the  lungs 
ukI  the  entire  ret^piratory  aurface,  the  prMmw  or  euctioD  f-woe 
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DHi*t  be  liPHight  to  beiir  from  without  aud  be  quite  indepeadent 
of  the  dexterity  ami  will  of  the  |jattent.  Bnt  even  wlien  these 
difficulti(«  do  not  i^xift  thv  m€M.-hiinicnl  infliiPiK'o  may  still  with 
advantage  he  bmught  to  hem-  from  without,  or  luust  necessarily 
be  no  applied  in  order  1o  obtain  results  wliic-U  are  not  attainable 
by  a  Ii)CJii  int<Tnul  pressure,  or  where  the  iiiechauical  effect  of 
[msitivc  or  negative  pR-ssuix;  <iii  (he  [mtmonor)'  ourfocc-  has  to  be 
aideil  by  an  exttruul  pressure  acting  in  ttic  same  or  in  nn  oppo- 
site direction. 

It  \9  esitecially  in  the  cai^e  of  i-hildron  that  the  necessil 
for  campul$«ry  pueumatic  treatment  will  occur,  us  it  in  iiniw!t>l 
sible  with  them  to  employ  apjiaratus  which  deninnd  the  volun- 
tary co-oper«tiou  of  the  patinnt  in  regulating  the  condensation 
and  rarefaction  of  the  air.  Yet  it  is  in  childhood  that  t 
anatomical  conditions  for  efFeciive  pneumatic  treatment  are 
found  in  an.  eminent  degree,  the  thoraeic  walls  being  light,  eoft, 
and  yielding,  ailmitting  nf  ehangc  of  volume  hy  the  influence 
of  estenial  forces  mni-h  more  readily  thuu  the  heavy,  rigid 
thorax  of  adults,  and  in  medieiil  practie«  the  nicehanieal  pro- 
motion of  respiratoi^-  movementw  is  often  urgently  indicated, 
especinlly  tlie  inspiratory  act,  because,  owing  to  the  namiwues* 
of  tlie  iiir  pu^^ge»  in  children  and  their  feeble  musciUar  jjower 
being  boou  cxliaustt^d,  difficulty  of  breathing  and  respiratory 
iufiufficioncy  are  apt  to  aet  in. 

To  carry  out  the  pneumatic  method  under  such  circ: 
Htimccti  we  reejuire  apjmmtiiH  which  admit  of  the  action 
ehunge  of  air  pressure  withoxit.  the  co-ojieration  and  even 
against  the  will  of  the  patient.  For  such  ap|siratus  we  have 
hitherto  been  indebted  to  Hauke,  to  whom  we  also  owe  our 
present  method  of  pneumatic  treatment  by  meiins  of  the 
transportable  iipiairatus,  un<i  he  bus  introducisl  them  and  used 
them  with  success  in  the  I'rown  Prince  Kudoliib'*  Children's 
Hospital  at  \'iennii,  which  i^  under  his  management.  They  are 
the  8a-calkHl  pneuinatie  'Panzer'  (cuiraaa)  and  pneumatic 
*  Wnnne*  (tub).  Professor  Kaulich,  of  Pmgue,  has  obtained 
favonrable  results  with  the  pneumatic  '  Wanne.'  The  appara- 
tus constructed  by  M.  Woilliez  in  Paris  for  restoring  asphyi- 
iated  persons  to  life,  called  ^rvpkore,  is  identical  in  construc- 
tion, application,  and  eflfectwith  Hauke'a  pneumatic 'Wanne.' 
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The  tnecbanical  cGrc\  of  these  iippuratus  coneists  in  nhiitting 
off  hermetically  the  air  iiniQediatiilj'  MunroiiDdiiig  the  thorax 
from  die  rest  of  tha  atmosphere  and  bringing  about,  by  mre> 
-fiKtion  of  the  air  by  -Jj^  to  ^  ntni^kspht^tv,  a  diflVrPUce  between 
the  air  jireitiiiire  within  the  luugs  und  that  at  the  surface  of  the 
thorax,  whpreby  the  movable  thoracic  tjurfaoe  win  be  raised  ^ 
to  -j^  kilogramme  [ler  squuru  centimetre. 

AValdenburg  hrld  the  method  to  be  aipahle  of  development 

in  all  directions  and  oonsid<;re<t  that  ex^nration  might  be  fnciti- 

tated  by  the  em)rloymviit  of  compressed  air  within  the  pneumatic 

*  Panzer'  during  expiration,  analogous  to  expiration  into  rarefied 

air,  and  thuK  in  emphysema  the  action  might  be  akin  to  thai 

of  other  mechanical  pressure,  but  decidedly  milder  iu  il8  Ofjera- 

tion.     And  further,  a  combinntton  of  the  mising  uf  extvrual 

air  iiresKure  by  inttpimtion  of  compressed  air  might  lead  to  a 

considerable  diseogorgement  &f  blood  in  the  luugs  and  the 

heart.     From  a  teehnical  jwint  of  view  the  establishment  of  a 

sufficient  i-arefiiction  of  air  in  the  '  Panxer '  or  *  Wanne  *  presents 

but  little  difficulty,  becaiwe  the  atmonpherie  air  pre^ure  favoura 

their  being  applied  airtight.     On  the  other  hand,  Hauke  found 

it  to  be  ijuitw  impossible,  in  rarefaction  of  tin-  air  within  the 

'  Panzer,'  to  prevent  the  iuBiition  of  the  nuiteriiil  tilling  up  the 

spaf^  K'twccn  the  *  Panzer*  and  the  aurfaoc  of  the  body  and 

the-eacapp  of  air.     To  compeneate  for  this  defect  of  the  pneu- 

roatio  method  an  attempt  lias,  lantly,  l)eeii  made  to  effect  an 

iscieuo  of  the  positive  i)rewiure  on  the  outer  surjice  of  the 

thoFftX  by  confining  the  chi-st  with  bnndnges  or  having  manual 

pnsHlire  of  the  thorax  performed  by  a  strong  attendant  in- 

iitnietvd  for  the  pur|(08e,  as  suggested  by  Gerhardt. 


I.  ACTION   OF  NEGATIVE  PRESSIIKK  ON  THE 
TIUJKACIC  SUKFACli. 


Appakatcs. 


The  apparatus  deviaed   by  Hnnke  for  eariTing  out  com- 
puboiy  pneomaltc  treatment  HotHvitplish  (1)  the  ocolusioa  ofj 
the  air  space   immediately  tiun-ounding  the  thorax  fifom  the  1 
external  atmosphere,  in  order  thereby  to  aid  the  thomcic  wallt] 
in  their  excundon  outward8,and  to  expand  the  hmg«  nalurallyj 
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(2)   the   rarefaction  of  the   air  witbiQ  llie  above-meutiuual 
oociudcd  epace.  ^| 

{a)  The  former  jmrpot*  in  aerved  in  the  case  of  santM.  mP 
imtient  children  bvlh(>  pneumatic  *  Punzt^r/  with  i>lder childrea 
by  the  pneumatic  *  Wanne.' 


I.  Tiut  Pneumaiic' Panstr'' 


J 


is  either  a  cylinder  of  rei-d  matting  or  !i  semi-ryl  inder  of  strong 
ziuc,  large  enough  at  least  to  enclose  the  body  of  the  child  in 
till:  recumbent  {>osition,  including  the  upjier  extremities.  Tlie 
spnci^  Iwtwceu  the  niargiiin  of  the  •  Panzer  '  und  I  he  surface  of 
Uic  body  ia  filled  u)i  with  a  flexible  airtight  umtcriol  in  the 
form  of  an  indiaruhber  hood,  provided  with  on  apcrttu-e  corre- 
Kpouding  to  the  child's  faec  and  prolonged  downwardt)  like  « 
skirt. 

In  using  it  the  child,  after  the  ho«Kl  is  put  on,  is  placed  in 
the  recuml»cut  positliMi  ;  the  *  Panzer'  in  brought  fruni  bcluw 
over  tho  budy  of  the  cljil<l  within  thr  hond,  the  free  lower  skirt 
of  which  is  drawn  together  under  the  fent  of  the  child  and 
closed  with  a  broad  piece  of  Bticking-jjlasiter.  That  part  of  the 
hood  on  which  the  child's  buck  is  placed  is  strengthened  by  a 
TPiidded  pillow  of  tin  or  wood,  which  cnmplples  the  rigid  wmp- 
piug  of  the  cbild'n  body.  A  double  cock  connectB  the  *  Panter' 
r^uce  on  one  hand  with  the  outer  atmosphere,  on  tlie  other 
vitli  a  pneumatic  apparatus:  which  contains  rarefitrd  air.  On 
turning  the  cock  the  ordinal^*  air  iu  the  '  Panzer'  is  ehaugcti 
by  rarefaction  of  the  air.  The  change  lakes  place  the  more 
i-apidly  the  i^mnllcr  the  air  spoct-  in  the  'Pauzex,'  and  herein 
lies  the  advautnge  of  the  latter  over  other  more  con)n>odiou:^ 
contrivanceii. 

Hauke  has  also  eoQ8tructe<l  a  second  '  Panzer,'  which  iii 
large  enough  to  enclose  the  whole  IkkIv  of  the  child.  Tbis 
construction  forms  the  transition  to  the 


2.  Pneuitwtk  '  Wimne^ 
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vhjch  varies  In  funn  and  size  aoeorUing  at^  it  is  Luten<led  for 
luger  or  smaller  children,  and  is  adapts  for  lying  or  «tting 
/fig.  76).     The  orifice  of  the  '  Wanne  '  can  be  closed  by  ;\.  lid. 


I 
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wbkh  haA  been  ftiroUhed  with  an  Hi>crtare  ap[)roxitnatel; 
t»HTes|NiDdiiig  to  tlie  child's  neck.  Wlien  tlie  ]>iitieut  is  placed 
in  tbc  *  Wuimi- '  the  ori&c«  is  closed  by  the  lid  aod  a  hood 
drawn  over  the  child'^  head,  vbich,  like  thut  in  the  pneumatic 
•  Panzer,*  has  an  nperture  for  the  finoe,  witli  elnjtfc  margin 
fitting  tho  contour  of  t  he  h«nd,  and  tbe  skirt  of  which  is  tirinly 
pressed  by  tufau:;  of  an  elastic  strap  to  the  slupiiig  uiai^iii  uf 
the  orifice  uf  the  '  Wanne.'  A  double  cock  inserted  inlo  tbe 
upper  vail  uf  the  'Wnnne'  conni<ctA  it  with  the  apparatos 
acting  as  aApimtor,  whilu  a.  miuioiopter  lihuws  the  mrefaction  of 
air  in  tho  '  Wanne '  itaelf. 


t-m.  78. 

(i)  Tlie  wt-niid  object,  tin-  nirefaction  of  the  air  to  be 
Mnployed  und  the  traction  therehj  exerciecd  mi  t lie  thoracic 
vnUst  ia  effrctcd  by  a 

(I  Pnettmatie  Af/jKiniius. 

Tliv  apparatiiK  which  Kaiiki'  now  employit  by  prefeFeoce  for 
the  mn-fitction  of  air  in  the  pnimmatic  'l*an3!er'  and  Uie 
pneitnvitir  *  Wanne,"  a«  al«»  for  din-ct  insjnration  of  coinpreKicd 
and  expiration  into  rarefied  air,  is  constructed  iu  tbe  following 

UUIIUKT  :— 

I1ie   »p]aratUK,  as  the  apiiended    5gart>  ^fig.    77)  ihoTB, 
connstK  of  receiver  luitl  l)en,  and  atADda  upon  a  wooden  floor 
.froni  vhich  ri«e  three  oilnmnn,  which  are  anited  above  in  th** 
tforui  of  a  T.     Through  the  longer  of  these  cro«M  piwes  mn» 
iron    rod,    rising    vertically   from   the    centre  of  the    bell 
and    «ip)K>rting   an    irou    tnui^verM'    bcaui    tiliove    the 
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framevork.    Tlie  two  directly  united  columne  Are   fanuthed 
nt  their  iii>{)er  end  with  lui  iixletree  witli    two  fixet)   donblo 
pulleys,  upon  wliicli  ftmr  Ktraps  iiru  wound,     'llie  two  outtr 
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bell ;  the  free  oods  of  the  straps  are  suspended  on  both  sides 

the  corresponding  ean  of  tlie  bell  and  of  the  tran^reree 

Ifcsidex  this  tlie  axle  Iwars  nutsidf  the  frame  a  liu]ge 

jmlley  with  a  ballasting  strap,  vhich  can  be  placed  on  the 

[-me  or  the  other  aide  of  the  imlley  at  pleasure. 

Hie  tnoat  important  part  of  the  methaDical  constructioit 
is  the  axW  with  its  tixed  pulleys.  When  the  axle  is  torued 
in  the  one  direction  the  straps  of  the  bell  wind  themcelvM 
up,  while  the  atntpH  of  tht>  l>eam  unwind  th<>m!«alvc9 ;  the 
bell  is  thus  raisml.  When  it  is  turn<>d  in  the  other  direc- 
tion the  oonverse  process  occurs,  and  the  bell  is  pressed  down. 
tif  the  receiver  \*  filled  with  water,  in  the  6rst  caite  rarefadioa, 
in  the  second  condentatioD  of  air  occurs  in  the  bell,  the  d^ree 
being  dependent  on  the  force  with  vhich  the  axle  is  rotated. 
This  force  is  supplied  by  the  weighting  of  the  great  pulley, 

»and  as  the  axle  must  move  in  the  direction  of  the  tmctioD,  the 
weighting  will  create  nLreihction  or  condensation  of  air,  accord- 
ing aH  the  strap  is  placed  on  one  side  or  the  other.  The 
weights  are  so  selected  that  each  of  them  represents  -^  of  the 
al.mosi>heric  juressure  on  the  surface  of  the  cover  fjf  the  bell,  m 
that,  the  weighting  of  the  pulley  with  2,  4,  fi  weights  creates  a 
efaction  or  condt-nsation  of  the  air  in  the  bell  by  -j-J^j,  ,5-5, 
atmosphere,  according  a«  the  weights  are  placed  in  the 
ring  or  ooDdensiDg  side.  The  degree  of  deuiity  of  the  air 
the  bell  may  be  read  off  ou  the  +  and  •-  ticale  attached  to 
water-level  tube.  From  what  has  been  said  the  action  and 
lie  mode  of  employing  the  iippiinilus  are  clear.  The  following 
rks  apply  to  the  use  of  rarefied  air. 
tn  the  employment  of  mrclied  uir  the  weight  of  the  bell 
iu«t  in  the  first  place  be  balanced.  This  is  done  by  weighting 
Ithc  great  pulley  with  the  bakncing weight  supplied;  when  oae 
the  ehove-mentinned  weights  is  added,  the  air  becomu 
mnified  by  j^^  almntiphere,  &o.  ■\^'hen  thi'  bell  h.is  risen  as 
high  as  it  can,  the  loading  weight  hus  also  reachetl  the  floor 
and  must  be  drawn  up  .igain  :  this  is  effected  by  manual  rota- 
tion of  the  greut  pulley;  the  labour  of  tliis  can,  however,  be 
les&eocU  where  there  is  heavy  loadiog  by  taking  away  a  few 
wiiights.  In  winding  np  the  spptratus  (be  large  aperture  of 
the  bell,  by  which  it  communicates  with  the  atmosphere,  most 
VOL.  111.  Q  U 
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be  ni)«u,  ihsit  tlie  wat«r  maj  flow  freuly  in  and  uot ;  after  it  is 
(IniTn  U[i  this  orifice  mtut  agiiin  he  cloei-d  vitb  tlie  indiarubber 
atoi>pRr  tHjIoiigiiig  to  it.. 

Tbu  bolt  ]iins  in  the  ccQtnU  iron  rod  admit  of  the  wiodiDg 
up  of  the  apparatus  to  these  points,  in  order  that  in  high 
nre&cUon  of  the  air  thu  )ow«r  m&rg^  of  the  bell  mny  not  get 
out  of  the  surrounding  water. 

A  flexible  tube  serx-eH  io  couaeet  the  pneoioaiic  appantui 
with  the  *  pneumatic  Wanne,'  in  which  n  double  cock  ia 
inoerted,  to  entAblish  the  alternating  CfinimuDication  with  the 
apparatus  and  the  o\y&a  air. 

I^itlj,  it  is  needless  to  s&y  that  all  other  pneumatic 
apijnnitus  may  also  be  utilised  for  this  purpose,  if  only  they 
ar«  so  constructed  that  the  neccKiiary  rarefaction  of  ahr  can  be 
rapidly  and  surely  eSected.  ^^ 

MODE  OF   ACTION. 

The  effect  produced  by  diminution  of  the  prewure  on  the 
surface  of  the  body  is  to  facilitate)  and  amplify  the  ioBpimtoiy 
act  and  increase  the  inepiratory  dilatation  of  the  lung». 

When  the  pneumatic  '  Panzer'  is  placed  on  the  juitient,  or 
he  is  put  into  the  pneumatic  'Wanne  '  and  the  air  i«  rarefied, 
not  only  ia  traction  t'xerciHed  upon  the  external  KurRicB  of  the 
thorax,  which,  if  it  still  iJOSBesaes  sufRcieiit  mobility,  striTea 
to  meet  it,  and  thereby  assists  the  action  of  the  inspiratory 
muscles  in  inspiration  ;  but  the  pulmonary  air  also,  now  stasdr 
iug  under  higher  tension  will  lend  to  exjmnd  as  cumpreesed 
air  does  aft4*r  iLk  inspiration,  and  exercise  pressure  outward, 
while  at  the  same  time  the  denser  atmD9ij)heric  air  flows  into 
the  air  passages  of  the  iintient  in  larger  quantity,  corrcs]M>nd- 
ing  \o  the  degree  of  rarefiiiction  in  the  'Wanne.' 

The  effect  of  the  treatment  is  mainly  dependent  on  its 
overcoming  the  obstacles  which  interfere  with  the  actiWty  of 
the  respinitory  muHcles,  and  therefore  suppoHe:«  a  definite  force 
resulting  from  the  degree  of  rarefaction  of  the  air,  whidi 
Haulce  has  calcidated  from  the  amount  of  the  potntive  and 
negative  forces  coming  into  nctioii  ia  inspiration.  According 
to  his  calculations,  if  ts.  reproeenta  the  strength  of  the  ionpirut^y 
muBcles,  W  the  resistance  oq  the  part  of  the  thoracic  'tvall,  E 
the  elasticity  of  the  luDgs,  and  v  the  r&refactiou  occarrisj 
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inHpJnitioii  OD  account  of  the  narrowed  a!r  paasogtM,  tlie 
expression  u  >  w  +  E  +  V  holds  for  inspiration.  The  amouafc 
of  w  ifl  not  yet  obtained ;  in  children  it  is  certainly  much 
slighter  than  in  adults.  Donders  estimates  E  at  30  tuillimetreB 
Hg=^3n  'ituiosjiliifre,  i.e.  the  contractile  power  the  lung 
exBRiises  on  the  inner  Kurfacv  of  the  thonicic  vmII  in 
ttrong  enough  to  nin^fy  a  given  qiiaiittty  of  uir  in  the  pleural 
Mc  by  j^  atmosphere.  In  children  this  valuation  is  certainly 
Dot  mach  less,  as  it  is  ba&ed  upon  the  action  of  plaHtic  and 
organic  muscular  fibres,  and  a  smaller  transverse  section  also 
corresponds  to  the  smaller  quantity.  Hauke  has  obtained  the 
value  of  V  by  ex^teriraents  on  children  from  four  to  nine  years 
old,  and  found  it  to  be  between  _.  ^  and  j\-^  atmosjihere.  Tf 
we  desire  to  overcome  at  least  the  two  lajtt  obstacles)  F.  and  v  in 
farouj  of  the  insjiiratory  force,  we  must  effect  diminution  of 
pressure  on  the  outer  siirJace  of  the  thorax  pro^wrtionate  to  the 
ralue  of  B  and  v,  i.c.  a  rarefaction  of  air  by  approxiinately  -j-^ 
atmoepfaere:  thereby  the  air  pren^ure  in  the  lungs  acqaircs  a 
proportionate  exoeea  weight  over  the  pressture  upnn  the  externsl 
thoracic  sorfcee  ;  the  chest  walls  aasume  anew,  somewhat  higher 
state  of  eriui{X>)se,  aud  their  inspiratory  dilatation  ocuun  roore 
eorily,  because  M  has  only  to  overcxune  w.  The  amount  of 
wing  of  strength  to  the  inspiratory  muscles  is  as  follows : 
the  whole  atmospheric  pressure  on  a  nqnare  centimetre  being 
approximately  1  kilo^framnie,  }^  kilogramme  on  each  square 
centimetre  of  the  mobile  thoracic  surface,  therefore  20  kilo- 
grammes, if  the  latter  be  taken  at  400  cubic  centimetres,  and 
all  this  economy  of  strength  is  to  the  ad\-ftntnge  of  the  inapim- 
toiy  muscles  in  the  elevation  of  the  thoraeic  wall. 

Let  UB  now  mippose  the  ntrelaction  of  air  suddenly  inter- 
rupt ed  at  the  completion  of  inspiration  and  giving  ]>lace  tu  fiill 
almosjiheric  preesure  ;  expiration  will  occur  freely  with  a  force 
which  finds  expression  in  the  fomuda  !/  +  w  +  E  if  M*  repre- 
•ents  the  inspiratory  mas<-le4,  w  and  R  the  above-oanaed 
amount.  But  m>  rapid  a  change  of  the  density  of  air  as  tlie 
grcAt  frequency  of  chitdn?n*>i  restpirnlion  would  re«|nire,  and 
which  undonhtedly  would  exercise  the  mo«t  powerful  inflaenee 
on  ita  mechanism,  cannot  be  carried  out  in  practice,  and  we 
most  therefore  be  satisfied  with  estuhli. thing  and  tnterru[iting 
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the  rarefaction  of  air  in  pauses  which  embrac«  a  1< 
shorter  serieii  of  reepiratioDH. 

If  we  DOW  consider  the  infiui^nce  of  Kuch  a  eontinuow 
rarefaction  of  air  on  the  respiratonf  mcivnnicnta,  it  id  clear  thai 
the  expiration  must  be  im^ipctcd  in  the  dame  dcgrt;o  ns  the 
inspiration  Ih  fiicilitntct).  That  portion  of  force  i»  loet  to  rc9])i 
ration  which  miu-t  be  siK-ut  in  fir^t  eetablishing  the  equilibrium 
between  internal  and  ertemn]  pressure  ;  expiration  now  follow* 
when  the  diiuinutiou  uf  preetiure  <.-OTn?i;|iou(ls  to  the  nniouut  of 
E,  uuly  with  tb«  fon-e  of  M'  +  w.  The  result  of  iIiIh  is  that 
»I)Oiitaneou«  rcsjiiration  with  continuoun  mrffaction  of  the  air 
suiTonnding  thu  thorax  by  jL  ut mosi)licrc  will  tiiki-  place  with 
BufHcient  force,  even  though  the  expiration  i?  imjitKh^.  On 
the  other  hand,  If  the  rarefaction  of  air  exceeds  the  amount  of 
E,  especially  in  the  case  of  quite  young  children  exhausted  by 
illuess,  a  ci^niiition  of  complete  apriom  may  set  in.  B«-ei(te8 
the  negative  preosure  exercised  upon  the  thorax  during  a  seriee 
of  expirations  must  also  influence  the  eirenlatinn  of  thf  hlood, 
as  the  volume  of  the  lungs  is  permanently  dilated  bfjond  the 
nomul,  and  the  increased  elasticity  of  the  lungs  corrf>s]K>nding 
iu  thi^  degree  of  dilatation  will  exert  a  stronger  iivpiratory 
effect  on  the  blood  flowing  back  to  the  kciut  from  thoee 
vnwular  circles  which  are  not  under  the  influence  of  the  rare- 
fied atr. 
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1.  TItMTy  of  Forced  Ingpiratory  Expansion  of  the  Thoroo; 

llauke  nttserlM  that  the  artifloinlly  induce<l  in^pimtory 
expausiun  of  the  thomx  by  the  notion  of  negative  preswureupon 
it  is  not  completed  in  a  ginglo  inspiration,  but,  ncconling  to 
«rperieiice,  requires  from  3  to  5. 

So  soon  as  the  air  i«  rarefied  iu  the  'Panzer'  the  atmo- 
spheric air  flows  into  the  lunga  in  considerably  largi-r  qtuintitici 
than  would  he  thi;  case  in  the  intcnilcii  inspiratory  act ;  the 
result  of  this  is  that  the  laryngeal  sound  becomes  stronger,  imd 
in  tlic  earliest  sittings  even  a  slight  sound  of  singultus  is  9om^ 
timns  heard,  evidently  because  the  glottis  is  not  sufficientlj 
widened  for  the  Inrge  tjnantily  of  iiir.  The  more  rapid  dilatation 
of  the  lung,  however,  excites  the  retarding  fibre-g  of  the  vngni 
before  the  inspiratory  expansion  of  the  thorax  is  quite  com< 
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pleted.  The  next  iQspiration  Btids  the  thomcic  waJl  already  in 
a  higher  pcwitJon  of  equilibriuiu,  because  the  eipinition  is 
imjieded  by  the  rarefaction  of  air  iu  the  '  Panzer.*  When  at 
luKt  tliu  luug  iittaiiiii  tu  tliL-  greatest  diUitatiiin  the  res^Mratory 
muvcintiuls  are  arrested,  uviog  to  the  etmng  cxciteroent  of  the 
ivtardiDg  Bbre?  of  the  ragus,  nod  perhaps  also  to  impeded 
expiration. 

If  now  the  full  atmospheric  pressure  is  rapidly  restored  in 
tlie  *  Panwr,'  for  the  siuhl-  reason  the  retraction  nf  the  thorax 
occurs,  not  at  once,  but  (luring  wveral  n.'n[iiratory  act»,  in  which, 
u  the  respiratory  sound  »huw8,  expiratinu  is  more  energetic 
than  inspiration.  The  grester  the  rarefaction  of  air  enaployed 
BtHt  the  quieter  the  children  are  during  the  sitting,  the  more 
distinctly  can  these  phenomena  be  observed  and  the  change  of 
air  pn?s*urc  in  the  '  Piinzer'  bo  regulated  accordingly.  Besides 
the  rhythm  of  natural  resiHralion,  a  seoood  reqnralory  type  is 
tberehy  eKtubliKhed,  aUo  with  an  inspinilory  and  expiratory 
phase;  but  3  to  5  and  t;veu  more  rcspirntinuH  occur  in  each  of 
the  two  pluiHcH.  It  is,  however,  qut-stionable  whether  the 
deeper  inspirstinns  produced  by  thirt  method  really  attain  the 
nuuimun)  of  the  inspiratory  exi>ansion  of  the  thorax ;  witb- 
oot  inteDtioQal  co-operatioD  of  the  inq>irator}'  muscles  this 
maximum  will  not.  be  attainnd,  espe<'ially  in  th«  ease  of  very 
roKtlL'ss  children.  Riu  it  i«  evident,  from  the  rettjjiratory  type 
describc^d,  and  from  the  cleJtring  of  previously  non-resouant 
parts  of  the  lung,  that  respiratory  function  is  increased,  and 
that  by  means  of  the  generally  and  uniformly  diminished  ex- 
ternal prewure  iheair  strt^inis  even  into  those  partit  of  the  lung 
which  in  fi|M>nUuicous  respiration  have  little  or  no  share  in 
th<  respiratory  act.  .At  any  nite  the  Uing  is  thrown  into  a  state 
of  higher  tonaion  during  (he  eontiuunnce  of  raretactiou  of  air  in 
the  '  Panier,*  and  the  thoracic  aspiration  thereby  correspondingly 
increawd. 

The  greatest  fecililation  of  ropiration,  and  the  greatest 
affect  with  regard  to  the  ventilation  of  the  Iiing^  and  intluence 
npon  circulation,  can,  however,  only  be  obtained  when  the  rrspi- 
nU>ry  type  resulting  from  the  rarefaction  of  air  in  the  *  Panzer  ' 
ftiDy  adapts  itself  to  the  rhythm  of  tpofttaneoiu  respirationi 
This  harmony,  however,  is  only  {Mxusible  when  both  respEratiOD 
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iteelf  proce«de  dlowly  and  the  in^irations  are  carried  outi 
deeply  a»  ]iod»ibk  by  the  influence  of  the  wiU  ;  uu fortunately, 
the»c  conditionR  never  occur  iu  the  case  of  sick  children 
(Hauke). 
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2.  Experhwtits  on  the  Dead  Body  and  Therapeu.tie 


L 


Haulcp,  in  order  to  prove  the  siccunu-y  of  his  predict  ions i 
the  effioiency  of  the  n^w  Dielh^xl,  experimented  on  the  bodiei 
of  four  children,  to  induce  resj>iration  without  the  eo-operatiou 
of  the  organism,  and  to  exymud  the  f<^etaJ  lungs  xufHcienfly. 

(a)  Tht;  bwiy  of  a  child  two  years  of  Age  recently  d«id. 
Each  time  the  uir  was  rarefied  in  the  '  Faazer'  the  ntmoApheric 
air  streamed  Into  the  lunge  fi  the  oadaver,  and  rapidly  Aovcd 
oat  Ofpda  when  the  ntoiospherie  prcsgure  van  restored  in  tbe 
*  Panzer.'  The  quantity  of  air  expired,  eoUeeted  uuder  water, 
amounted  to  80  to  lOU  cubic  ceiilimeties  for  each  respiration; 
10  to  15  of  such  mcdiuui  rvspinitions  were  quite  earily  per- 
formed in  a  minute. 

(b)  A  pit'inature  birth  in  the  seventh  month  of  pregmuK^* 
Weight  2,l(K)gniinnie8  ;  thorack-  pL-riphEry  24  cirotimetres  ;  ab- 
dominal piTiphery  25  centinoetres ;  experiment  50  houra  after 
birth.  With  the  first  expiration  a  strong  cadaveric  smell  was 
diffused.  The  roUectioD  of  the  expired  iLir'wai)  incompltite. 
Afler  the  cloeo  of  the  expcrimpnt  the  thoracic  periphciy 
amouuted  to  25  eeutiiuetrex,  the  abdomiual  to  27  centimetres. 
Ill  Bw-tion  the  longs  were  found  to  be  inflated,  bright  rose  red; 
only  the  imturior  inferior  margiui>  of  the  right  median  lobe  re- 
tmiined  atelectutic,  several  air  vesicles  under  tlic  pleura,  tiight- 
sidod  pucumuthorax,  and  ju  the  plcum  a  tittle  tiiiturf  which  could 
be  followed  one  centimetre  deep  into  the  jjulmonai-y  tlwue. 

(c)  A  mature,  ittillbom  child.  Experiment  '2A  hours  after 
birtb;  thoracic  periphwry  '25  centimetres;  abdominal  pfriphCTV 
27  centimetres,  after  the  cxi>erimeDt  38  uud  29  ceutimetrei^ 
The  lips  gape  with  each  expiration  ami  cause  the  air  to  flow 
out  with  a  murmur ;  the  attempt  to  collect  the  expiratory  air 
again  fails.  Sec-tiou :  Lcfl  lung  containing  air,  m.»e  n^d ;  in 
the  inferior  lobe  about  one  (juart  er  of  the  posterior  surface  bluish 
rod,  collapsed  to  the  depth  of  5  millimetres ;  no  emphyeeouu 
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atelectatic  parts  could  only  be  inflated  with  great  effort. 
The  stomach,  daodennni,  aad  the  upper  jtart  uf  the  jejuntun 
filled  wiih  air,  while  the  rest  of  the  iuttfstiue  was  well  con- 
tracted. 

lu  order  to  tomjiare  the  effect  of  this  process  with  that  of 
iniiufflating  air  the  following  cxperiint-at  was  petibnaed  frith 
compressed  air. 

(rf)  Rtillbom  child.  In  air  condensed  by  ^^^  atmosphere 
in  the  pneumatic  apparatus  15  to  20  iui^uffliitionii  in  the  minute 
with  45  cubic  centimetres  of  air  each  were  performed  ;  when 
the  pressiirt-  was  raised  to  j*-  utmuspherc  20  to  30  instifllHtionB 
with  75  cubic  centimetres  volume  of  air  each.  The  use  of  the 
catlieter  was  a  bindrance  and  during  insufflation  much  air 
streamed  out  beside  it.  Att«nipt«  to  aspire  air  out  of  the  lungs 
do  not  meceedy  even  with  the  aid  of  the  catheter.  In  opcuiog 
the  peritoneal  cavity  the  greatly  distended  stomach  vas  opened 
with  it.  The  Iimgs  were  very  fidl  of  air,  sub-pleura!  emphy- 
sema at  the  surfiic*'  of  the  right,  inferior  lobe ;  under  repeated 
insuf&atiot)  with  open  thorax  the  vesicles  g^diially  enlarged  op 
to  the  size  of  hiixel  nuta ;  in  the  ntlempt  t<>  in^ufllatc  air  iu  the 
aaise  manner  one  of  the:se  vesicles  imuK-dialely  hurst. 

These  experiments  prove  that  natural  rcspiratioa  may  be 
•ltisfitc(<»i)y  replaced  by  the  at)ove-df(^ci-ibwl  pneumatic  proce- 
dnros  and  firtul  lungv  eufliciently  di^^tc-udi'd.  In  the  living 
child  the  mischierous  secondary  effectn,  suh-pleumi  emphysema 
and  filling  »f  the  stomach  with  air,  niiiy  U-  wanled  off  by  the 
«mpIoymeut  of  n  slighter  but  still  (^ffcrtunl  nirefacttou  of  air 
and  by  placing  a  bandage  round  the  body. 

As,  however,  post-mortem  cxperimentB  do  not  afford  a 
reliable  criterion  as  to  the  jywsible  danger  of  the  method, 
because,  on  the  one  hand,  rigor  mortis  impedes  the  tbomcio 
expanRioii,  (HI  the  other  putrefaction  promijte«  the  laceration 
of  the  fifsue,  Hnnke  has  idso  submitted  a  lar^ge  number  of 
childreu  mffering  &om  various  pulmonary  affections  to  pneu- 
matic treatment,  partly  ambidntori'.imrtly  stationary,  in  the  in- 
stitution. The  former  were  uniudly  brought  to  the  institution 
ily  at  the  outi>et  of  the  treatment,  then  le.-v  firequeutly,  often 
quite  irregularly;  with  the  latter  at  least  one.  but  generally 
sittings  a  day  were  undertaken  for  five  to  lea  minutes. 
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The  total  result  of  all  the«e  experitnealB  was  the  pusilir; 
B»araoc«  thai  by  the  tivatmenl  tfini>ln_ved  the  conteDts  of  air 
in  the  luQgK  uiay  be  incn>axc(),  and  [Kirtioas  of  the  Xwn^  filled 
with  air  which  wurc  uotirclyctcstitutcofit,    He  expt-rimcniUn 
inferrod  this  effect  from  frequently  obM>rviug  iucrt-uscd  rcwo- 
anoe  of  the  percussion  note  and  especially  from  tlic  dimiotttMii 
or  entire  di8ap]>eamDc'<>  of  marked  circumscribed  duluess.     The 
Utt«r  was,  tn  Butojwy  proved,  induced  io  one  ixm  by  ateltH-taHit 
from  compression,  in  another  caiie  by  induration  of  tlie  lungi; 
in  the  third  case  this  phenomenon  was  the  result  of  an  old 
pulmonary  cavity  in  tin-  indurated  tissue.     In  aeveral  oases  of 
chronic  infiltration  of  the  lungs  tbu  iipiH-anuiCL's  of  resolution 
occurred  immediately  after  the  commencement  of  the  pneuntfiUc 
treatment;  in  another  case  reeolutiou,  nb^orption,  and  e;xpec- 
toRitioQ  were  peKeptibly  promoted.     In  all  cuees  of  chrook 
pleiiro-pneumonin  jineumalie  treatment  has  unmiatakablj  eco- 
tributed  to   rapid  expanmon  of  the  luags,  in  other   cases  of 
chronic  stationary  pleuritic  exudations,  t^j  rapid  alworption  with- 
out   affecting    the    thoracic    retractions.     I^iuttly,   pneumatic 
treatment  was  decidedly  favourable  in  its  ofiect  on  the  genemi 
health,  iu  it  led  to  imiiroveiueni  in  appearance  and  strength, 
and  somctimea  to  a^touisbing;  increase  of  body  weight, 

Hauke  considers  that  the  esseutiol  factor  in  the»te  r«8alt<  it 
bctu-r  ventilation  of  the  lungs  and  the  consequent  increased 
arterialitatiou  and  decarbouisatton  of  the  blood,  as  well  us  (he 
promotion  of  circuktiou  of  blood  and  lymph,  which  the  nietboJ 
indubitably,  though  pcrlmpa  only  tempurarily,  excit4;s.  The 
offctts  themiiclvt«  are  the  result  of  deejH.T  re^piiationa  and  of 
the  elevation  of  the  thorax  when  at  rest  during  the  rarcfiictioa 
of  air  iu  the  pneumatic  '  Panzer.' 
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From  the  mechanical  effect  of  negatix-e  pressure 
thoracic  walls,  as  it  may  be  exercised  by  rarefuctioa  of  air  in 
the  pneumatic  '  Panzer  '  or  the  pneumatic  '  Wanne/  tbe  treat- 
ment is  indicated  in  the  following  affections. 


IXm  CAT  IONS, 


eoi 


1.  Atphyxia. 

The  object  of  tDCtlictil  QseiHtancv  in  the  cant  »{  &ej)bj'xiated 
newborn  infants  consiste  in  the  wcilaUon  of  artificial  respira- 
tion and  circulaticm. 

Since  in  this  methoj  of  rcBtoration  to  life,  ao  in  the  natural 
respirntorj  traction  uf  tlie  inspiratory  mnscleH,  the  tliomx  is 
dilated  and  traction  is  exerciRed  upon  the  external  surface  of 
th«  Inngs  whereas  every  other  luode  of  artiScinl  respiration, 
whether  by  compression  of  ttie  thorax  or  by  insufflalion,  has  for 
its  result  first  a  compression  of  the  luuga  and  an  increase  of 
intra-thoracic  [iresiduje,  therefore  in  this  case  not  only  does  the 
atmospheric  air  penetrate  at  onoe  into  the  air  cellsi  and  inBate 
them,  but  the  enlargement  of  the  pulmonary  sjaice  and  the 
negative  pressure  thereby  exerted  aim  iinraediiilely  eieercise 
an  aspiratory  inlluence  on  the  venous  blood.  The  right  auricle 
becomes  tilled  with  venous  blood  and  forcca  U  in  theexpirutoiy 
aubsidcUMJ  of  the  thorax  into  the  right  Tentriclc,  and  after  re- 
newed filling  fartht-r  on  into  tht-  pulmonary'  arteries.  Tlie 
Mood  contained  in  the  pulmonanr'  ve^seU  it«  with  the  first 
exjttnrion  of  the  longs  fi>rced  into  the  palmonnry  veins  and  at 
the  same  time  dmwn  inhi  tlie  left  iiurielp.  In  the  succeeding 
collap««e  of  the  Itmgs  tbeir  resAeU  become  6lled  with  the  hloiKl 
the  right  ventricle.  Therefore  by  this  pmcess  not  only 
reifi>inition  but  ntoo  circulation  of  the  blood  is  establishetl  inUie 
nitiouol  and  efficient  ujiuiuer. 


B  from 

B  reifi>i 


2.  Oo'iigtmUui  Atel«eia»i». 

Even  in  cases  in  which  the  icspiration  of  a  newborn  infant 
U  imperfectly  )ierformed  be<:au»e  either  liquor  amnii  or  muvua 
ob«tniet  parts  of  the  nir  ptumgcs,  the  stronger  filling  of  th« 
lungs  with  air  hy  mean?  of  pnetmiatic  treatment  will  pTomot« 
cxpactoration,  or  the  air  elreamiug  in  under  higher  presBore 
will  diffkue  it  over  a  wider  icpnce  ami  make  its  era|ioration 
])OHibte.  So  also,  Hauke  maintains,  in  the  cniw  of  children 
Uim  with  alight  cerebral  prf»!(un>  who  after  t  he  action  of  strong 
eotaneouB  stimulation,  in  the  wami  bath  and  with  warm  ccver- 
iug,  rftspire  euergetioilly,  but  when  tblt  stimulation  decieoaee 
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Pueuuialic  tresUnent  acts  more  rmtionally  and  tlioroughlj 

ou  the  whole  grougi  of  sjinptotiiB  thnn  atiy  other  tUeru]>i>utic 

method,  as  it  induct;^,  by  the  mechatiical  expaasion  of  tiiv  luiigti, 

condition!!  in  tht;  respiration  and  circiilatinti  dirvcll)'  opposed 

to  thusv  which  Ht-  at  the  root  of  the  phenomena  in  qui;i>tion. 

I  Jtty  inouus  of  the  complete  carrying  out  of  the  iDspinUcrj  act 

tOistiDg  atelectatic  parts  may  be  re-expanded  by  cDlargement 

of  the  rGsi>iratory  surface  and  by  better  decarbooiuation  and 

uterialiitatiuii  of  the  blood,  the  cardinc  force  may  he  iucrvaiied, 

ftnd  by  thiK  means,  as  well  as  by  raising  the  thoracic  ua^jiratioQ, 

the  danger  of  hyperwrnia  may  be  diminished.     In  indjvidiul 

'cases,  however,  it  must  always  be  difficult  to  estimate  before- 

faaod  the  initueuce  of  tlie   ferer,  of  branchitis,  aud   iUruiidy 

existing  iufiitratious  ou  the  course  and  iseuc  of  the  mahuly. 


i 


4.  Chronic  Stationary  PUuritie  ETudationa. 

The  [lointii  of  \'iew  from  wliich  pneumatic  treatment  by  a 
>r  or  less  negative  presmire  on  tbe  thoracic  surfnce  is 
applicable  in  pleuritic  esudatiouct  afe  tbe  same  an  those  for  the 
inttpiiatiuu  of  comprt:»wd  air  iu  thv  Mime  cunditiontd 

In  the  tiivt  phice,  by  the  gc-ucml  mechanical  inftueoee  of 
tbe  treatment,  the  inspiratory  dilatation  of  the  thomx  is  facili- 
tated, rwlutt'd  as  it  has  been  by  jiarlial  iiwufficieiicy  of  the 
.  iDsjutatury  muscles  of  the  affected    side   remiltiug   from  tbe 
{iressure  which  the  exudatitm  est^i'tN  on  the  diaphragm,  or  by 
MXDUS  intiltmtion  nf  (he  mubcles  thcmxclvfis  an  a  bucjupI  nf  the 
prerions  acute  inBiimmatoty  stage,  or  by  ]iiun.     The  t-xudjition, 
which  ItaK  accumulated  in  tbe  pleuml  cavity,  not  only  com- 
es the   lung   and    impedes   its   nspinitory   savtioQ   aa   it 
in  inopimtiun,  whereby  tbe  ciicidatioD  of  the  blood 
and  lymph  are  nuUeriully  interfere)!  witli,  hut  it  also  exeraisea 
I  a  direct  pressure  on  the  v(.'nuu8  tmnkn  and  on  the  aiuieles  of 
I  the  heart,  which  retards  the  flow  of  venouH  blood  and  lymph  t<i 
the  right  auricle  and  impedes  its  iUting,  while  on  the  other 
band  it  influences  tbe  exchange  of  gues  by  reducing  the  area 
of  the  pulmonnry  arteries,  lessening  the  amount  of  arterial 
Wood,  and  setting  up  venous  engorgements.    A  part  of  these 
Iphenouena  will  alwayv  be  more  or  less  compensated  for  by  the 
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in  intensity  threaten  to  becomi:  ngajn  asphyxiated,  Mped&Ujr 
when  tbeir  orgniie  are  immattir«  or  imperfectly  dovdopiid; 
therefore  children  'who  have  come  tato  the  worid  with  foMt 
vit^ly,  ill  wliom,  ovnng  to  great  softness  of  the  thoracic  villi; 
the  litngi!  are  not,  .Qtifliiciently  lEistendecl,  rettpimtion  will  br 
flliengthoncd  by  pneumatie  treatment  and  their  lives  prestr 


3.  Catarrhal^  Chronic,  and  Croupmu  Pneumonia  attd 
Vl$u  ro-pnev.monia. 

Among  the  various  forms  of  inflammation  of  the  parencl 
of  ihc  luugg  upon  vhioh  pueuinutic  txeatment  is  cap«bl6^ 
cxcrcisiDg  u  material  influence  must  eepecially  be  reckoned 
tho*e  forms  of  cutarrhnl  pneumonia  of  weak  children  iir  thuw 
who  have  been  redufed  by  previous  il]DC$g,and  proceeding  froB 
a  bronchial  catarrh,  which  tend  to  set  up  atelectasis  in  a  chronic 
or  subacute  manner. 

Since,  owing  to  the  weakness  of  the  respiratOT;  mnsdt^ 
the  children  can  no  longer  expectorate  (he  mucus  accumulatol 
iu  the  swollen  and  narrowed  bronchi,  and  the  bronchi,  eepeoidlj 
the  greater  onoii,  thus  become  blocked  up,  the  air  shut  tip  in 
the  air  cells  becomes  gradually  absorbed,  the  alveolar  wall* 
collapse,  and  a  catan'hal  inflummation  is  developed  with  aerow 
infiUmtion  of  the  tissue,  adipose  degcDuration  of  the  alveolar 
contents,  and  localised  nuclear  proUferatioo.    The  luore  nit- 
favonrable  the  situation  of  the  several  portions  of  the  Inngt 
for  expansion  and    afltni*sion  of  air,  e.g.  the  podtvrior  parts 
of  the  inferior  lobes  and  the  margins  of  the  lungs,  the  more 
frerjiient  and  rapid  will   be  the  dp\'elopiiient  of  atelt^tasis  aad 
lobular   infiltration.     The  cafArrhal    pneumoniae    thus  origin- 
ating  always  follow  a  very  protracted  coume,  not  un&vqanitijr 
extending  over  aii  or  eight  weeks,  and  the  danger  of  caseooe 
mutamuqihoais  uf  tjiu  inJliimmatory  products  h  always  immi- 
B«nt.    The  diminifihed  cxcbAnge  of  gases  in  the  lungs  leads 
to  flccumulation  of  cArbonic  ncid  in  the  blood,  jwraiysiDg  Kht 
heart,  so  that  the  latter  ia  no  longar  able  to  overcome  the 
obstruotions  iu  tlie  pulmonary  circulation,  fresh  atelectatic  paru 
arise,  and  engorgement  of  blood,  esjteciaUj"  in  the  brain,  and  a 
low  state  of  nutrition  may  lead  to  a  fatal  issue. 


Poeainatic  treatment  acts  more  rationaUy  aiul  tborouglilj 
on  tim  frhole  group  nf  Bjtnptoms  thnn  any  other  theni))eutic 
method,  at)  it  induces,  by  the  mechanical  espiUiHion  of  tht?  lungs, 
conditiouii  in  llic  respiration  and  circulalioa  directly  opposed 
to  thwc  which  lie  »t  the  root  of  the  pheuomena  in  question. 
By  means  of  tlie  complete  carrying  out  of  the  inspiratory  act 
existing  atelectatic  parts  may  be  re-ex]>ajided  by  enlargeiueot 
of  the  respiratory  mr&ce  and  by  better  decarbonisation  and 
arterialiaition  of  the  blood,  the  cni-diac  force  may  be  increased, 
and  by  this  me^nR,  as  well  as  by  raiung  the  thontcie  aspiration, 
the  danger  of  h}'periemia  may  Ik  diminished.  In  individual 
cases,  however,  it  must  always  be  diflicult  to  estimate  befurt> 
band  the  iuflueuce  uf  the   fever,  uf  Intinchitis,  and  already 

IexixliDg  toHltratiuoH  on  the  course  aod  issue  of  the  malady. 
4.  Chronic  Stitiionary  Pieuritic  ExudatioTti. 
The  points  of  view  Irom  which  pneumatic  treatment  by  a 
greater  or  less  negative  pressture  on  the  tliorudc  surface  is 
Applicable  in  pleuritic  irxudatioua  are  the  same  as  those  fur  the 
inspiration  of  comprrtsfsed  nir  in  tlie  sime  cunditionii. 

In  the  lint  place,  by  the  general  mevhanical  influence  of 

the  treatment,  the  inspiratory  dilatation  of  the  thorax  i«  facili- 

'  tated,  ix-duced  as  it  haii  bi-eu  by  ijarlial  iuautfieiency  of  the 

tins]>iratory  muscles  of  the  affected    side    resulting   from  the 

■ure  which  tlie  exudjttion  exerts  on  the  diaphragm,  or  by 

%tviu  inhltrntinn  of  the  muscles  tbcmK'JveA  as  a  9e<]Uel  of  tbe 

pFeviouB  acute  inflammatory  stage,  or  by  pnin.     The  exudation, 

which  ha«  accumulated  in  the  jileural  cavity,  not  only  com- 

presses  the   lung  and   impedei>  its  a^iratory   suction  a«  it 

expands  in  inspiration,  whereby  tbe  eirculatiou  of  tbe  blood 

and  lyniph  are  materially  interfered  with,  but  it  also  exeTCises 

a  dirvet  pressure  un  the  venous  trunkii  and  on  the  aarieles  of 

the  bentt,  which  retards  the  flow  of  venous  blood  and  lymph  to 

the  right  auricle  and  impedes  its  filling,  while  on  tbe  other 

hand  it  influences  the  Mchauge  of  gawrK  by  reducing  the  area 

of  tbe  pulmonary  arteries,  leAicniug   the  amount  of  arterial 

blood,  BLDd  setting  up  vcnou«  engorgements.    A  port  of  thc«c 

lomena  will  alvnye  be  more  or  less  comiiensated  for  by  the 
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artihcial  cxjifiiifion  of  the  thoraiE  and  the  conecqufnl  increase  of 
its  aapiratory  power,  as  well  as  bv  the  reduction  of  the  pre«8iiiw 
which  thi>  exudutioii  L'^erciBCs  on  thv  thoracic  organs,  and  hj 
the  more  rapid  abMorption  of  xhn  exudation nhidi  the  8(iinulatiun 
of  the  circulation  will  induce. 

As  compressed  air  bj*  prcssiu'e  acting  from  within  oatwanlly, 
BO  the  negative  pressure  acting  by  traction  on  the  external 
surface  of  the  thorax  i£  also  ca]*able  of  antagonising^  the 
depression  of  the  tliorncic  walls  which  gradiiallj'  occurs  in  long- 
Ktunding  L'xudatiouti.  In  the  case  of  children,  even  more  than 
in  adults,  when  tht*  liiiig  is  wn-eR'd  with  thick  membranes  and 
can  no  longer  «x|Niit()  HutGcieutly,  as  the  exudation  filling  the 
pleural  cavity  i.s  l)eing  iihsorbcd,  tiie  ijxtemal  atnios|>herie 
pressure  tnust  act  upon  the  aofi  iind  ^nelding  thoracir  walls  and 
coinpn»38  them,  eo  that  by  curvature  of  the  opine,  elevation  i>f 
the  diaphragm,  nnd  dislocation  of  the  heait  the  space  left  by 
lb('  disappearance  of  the  exudation  is  filled  uji.  The  best 
remedy  in  this  case  will  alway^i  be  expansion  of  tlie  lungs  by 
Knitable  pneumatic  treatment,  which  especially  reduces  the  pres- 
sure of  air  on  all  the  walls  of  the  3ecreting  cavity,  while  the  full 
atmospheric  pressure  acts  upou  the  inner  surface  of  the  Imigs. 
lln.'  yreatrwl  possible  re-inflation  of  the  lung  tissue  aud  preven- 
tion of  secondary  thoracic  defomiiticx  is  also  best  effected  bj 
thii:  treatment. 

Huulce  claims  s]>ecial  efficiency  for  this  treatment  in  ease* 
where,  as  a  result  of  thoracentesis,  or  in  a  ji^netrating  chest; 
wound,  pneumothorax  is  jiresent,  and  fresh  air  streams  into 
the  thoraciiT  ?p;ice  at  everj'  inspiration.  Here,  in  proportion  as 
the  air  is  rarefied  in  the  *Pani;er,'  a  definite  quantity  of  air 
■would  be  sucked  out  of  the  pleural  cavity,  with  a  rarefaction 
of  ^'j^,  atmosphere,  at  least  the  twentieth  part;  and  .diould  the 
expansibility  of  the  lung*  be  intact,  in  tranmntie  pncnmothorax 
a  single  rarefaction  cf  nir  in  the  *  Panzer'  would  suffice  for 
oompletc  expansion  of  the  lungs.  If  by  means  of  a  valvo- 
actJog  bandage  or  a  canulu  with  valve  openiug  oulwards  we 
prevent  the  entrance  of  air  after  we  have  ewlablisbed  the  atmo- 
spheric air  pressiupe  in  the  *  Panzer,* the  space  luust  immediately, 
if  it  is  at  all  possible,  be  filled  up  by  the  re-expanding  lungs. 

Pneumatic  treatment    affords    a  certain    protection    even 
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Against  5iibs«4)uent  aBectionft  of  ibe  lungs,  to  which  tboj  are 
prone  after  incomplete  re-^xpnnsioa  and  persistent  odhe^ionsof 
the  |>tearal  sarface^  such  m  uhronic  iiiflAmutatory  iirocusacK 
resulttnjtr  in  caseotu  degeneration  and  tu(>orcul->«i^,  and  it  .tcte 
b7  pronuiUng  the  cnmplete  expnnMon  of  the  lungs,  especiallj 
of  their  mnrginti,  with  th?  utmost  possible  cumjieusatiun  for 
the  abnormal  circulatiou  and  the  greatest  poesiblw  «iiansion  of 
ihe  adherent  8pot«. 

Pneumatic  treatment  ift  count^wndimted  in  the  ocntc  stage 
of  ]>lviu'i»jr,  as  well  as  in  those  grave  cu»es  in  which  the  diseased 
fide  of  the  thorax  ia  distended  to  tbc  maximum  of  the  inapi- 
TAtoi^  position  bv  the  amount  of  the  exudation,  also  in  dis- 
liactly  purulent  exudations  liefore  the  dischur^i<  takeii  place 
either  in  the  natural  way  or  by  operation.    (Cf.  supra,  Pleoritis.) 
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5.  Croup. 

The  employment  of  the  pneumatic  *  Wanne  '  or  the  pnea- 
niatio  *  Panzer  '  ap|>eared  to  Hauke  ut  firitt  sitecially  calculated 
to  meet  the  dangers  whicti  threaten  the  life  of  a  child  in  croup. 

He  was  of  opinion  that  by  the  relief  given  to  the  inapi- 
ratory  muM:le«  during  pneumatic  treatment  the  daager  of 
respiratory  initufficieucy  would  be  kept  under,  and  the  apncBft, 
which  irt  aggravated  by  the  intenitiBe<l  action  of  nil  thr  ri'iqtira- 
tory  muscles,  and  the  couaequenUy  increased  conBumjitioa  of 
oxygen^  would  be  diminiahed.  Further,  he  oonDidered  that 
by  better  ventilation  of  the  lungs  the  danger  of  carbooic  acid 
puiauning,  and  by  increaxe  of  thoracic  aspiration  the  (esults  of 
by]M!nemia»  would  be  averted  and  the  lung  tiKsne  guarded  fnim 
ibe  miachievom  consequences  of  the  dnigging  to  which  it  must 
be  «nbJt-ck'U  by  the  laboured  inspiration  attending  iiii|>ede<l 
ingress  of  air ;  lastly,  the  cough  would  be  looser  if  the  child 
«ould  command  a  larger  amount  of  air  for  the  purpo*csof  forced 
exjiiration  and  fXjjeftoralion. 

Unfortunately  the  results  have  not  been  equal  to  the  hope« 
'h  Haulce  entertained  of  this  treatment.  The  unfnvourable 
of  the  fxpcrimvnl,  however,  is  chiefly  due  to  ihe  miauit- 
abiliiy  of  the  raneti,  for  in  diphiberitic  and  scnrbitinoiu  affections 
•of  the  air  (msauges  not  only  is  there  obstructed  respimtioo,  but 
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the  progniMis  itt  rendrml  uDfiivoiirable,  and  a  fetal  raalt 
unavoifbble,  on  account  of  Mil-  gcacml  infection. 

Pneumatic  trentment  had  no  injurious  consequences 
those  cases  vhieh  were  clmracteriimd  by  inarkeil  stenotic 
symptomft,  though  it  failed  t/i  produce  that  influence  on  the 
respiration  which  we  have  dearihed. 


0.  RachiiiH. 

In  rachitic  affection  of  the  thorax  th«  pneumatic  'Panzer* 
acta  prineipnlly  aK  iin  orlho|):edic  uppHratus  tu  antagonise  the 
deformitj  resultinj^  from  the  cliacsBe,  viz.  narrowing  of  the 
thorax  and  obstruction  r»f  the  rcsjMnition,  owing  to  tlic  softness 
of  tlie  ribs. 

li\w  suiallnesB  of  the  rachitic  thorax  is  due  to  a  Bhortening 
of  the  lateral  and  vertical  diameters,  while  the  antero-postterior 
diameter  may  be  even  wmewhat.  increased,  owing  to  the  pro- 
jection of  the  steninm.  The  thoracic  space  will  also  be  en- 
croached upon  by  the  iucrefised  upward  prc«8iire  ofthediapbragm 
in  consequence  of  the  intumescence  of  the  intestines,  which  is 
80  common  in  rachitic  cliildren. 

The  tjijif  al  chiingr  of  form  of  the  thonut  is  dependent  upon 
tlie  retractile  effort  of  the  elastic  Irnig  tissue,  which  acts  first,  on 
the  most  yielding  parts,  the  lung  cartilages  of  the  fourth  to 
the  seventh  ribs,  and  then  the  softened  cnstfll  bones  themaelves, 
while  those  parts  which  are  less  exposed  to  the  traction  of  the 
lungs  and  nre  supported  by  stronger  bimos,  such  as  the  sternum 
and  the  vertebral  column,  do  not  sink  in,  but  on  the  contrary 
project*  ovring  to  the  altered  course  of  the  ribs.  Coniiequently 
there  is  only  n  slight  flattening  of  the  KubmHrnmiiry  region 
and  a  more  marked  depression  of  the  lateral  part  of  the  thorax, 
with  projection  of  the  sternum,  to  be  observed.  During  the 
inspiratory  dilatation  of  ihe  thomx  nnd  the  consequent  rare- 
faction of  the  .air,  the  softened  lateral  [mrts  of  the  thorax  are 
still  more  compressed  by  the  external  atmospheric  pressure, 
and  the  inspired  voliirae  of  air  is  yet  further  diminished. 

Since  the  decrease  of  respiratory  volume  necessarily  involves 
the  obstruction  of  thoracic  a-spirations  and  n  defective  aiteriali- 
sation  of  the  blood,  we  get  on  the  one  hand  disturhanoes  of 
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autrition  aod  venoo?  engorgements,  which  are  brought  nhoat 
by  even  slight  impediments  to  the  circulation,  and  on  the  ntJter 
hand  diminishpf]  Rxcrelimi  of  water  and  drynwH  of  the  tr^iie, 
owing  lo  the  slight  exchange  of  air  in  the  lungs,  »  tendency  to 
•perapiratioD,  to  catarrhs  with  ditHcult  expectoration,  the  oeces- 
sary  consequences  which  are  even  tlieoretically  deducible  from 
the  change  in  the  thoracic  space.  The  treatment  of  those 
dietorbanccg,  apart  firotu  the  neceesary  di«t«tic  rules  and  the 
internal  treatiaent  demanded  by  niehitis  a«  suph,  can  be 
eflTirCted  only  by  meehanicnl  ntethoda  through  which  alt  parts 
of  the  thorai  are  unifonnly  drawn  outwards  and  its  diameters 
are  made  greater  than  tn  nonnat  deep  inspinitiimx.  Ah  the 
ordinary  inducement  to  deep  inxpinitionx  by  txteniid  excitement 
of  the  skin*  such  as  the  iip]ili{»tion  (>f  oold  wat«r,  has  precisely 
the  opposite  rt.stilt,  viz.  a  sinking  in  of  the  thorax,  and  pres- 
sure from  within  outwards  by  inspiration  of  compressed  air, 
whereby  the  prepsnre  of  the  pulmonary  air  would  obtain  the 
prepondemnce  over  the  external  atmospheric  pressure,  \%  not 
practicable,  the  idea  (Haiike)  of  exerting  a  negative  pressmre 
on  the  thoracic  snrfcce  while  inapiration  with  full  atmoBpherio 
preMure  nets  as  an  expansile  force  from  within  mu^t  be  termed 
a  specially  happy  one,  as  it  attacks  the-  existing  mechanical 
diaturlKittees  most  directly.  At  the  eame  time  the  twftness  and 
pliability  of  the  rachitic  thorax,  npon  which  itt?  original 
changes  of  form  depend,  will  now  co-operate  in  estabttuhing 
the  opposite  changes  and  increasing  the  theraitoutic  effect. 
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u.  AcnoN  or  positive  PRifssrE^  ox  the 

SURFACE  OF  THE  THORAX. 

The  method  discovered  by  Hauke,  more  or  lewi  independ- 
l<eDt  of  the  will  of  the  patient,  of  an  ins]iimtory  eipanniun  of 

the  thorax  by  tract-ion  appHml  to  the  thoracic  walls,  has  not  up 
to  the  present  time  found  iin  equivalent  in  the  opposite  direo- 
tioa,  by  Dteaufl  of  which  general  pressure  from  without  ^otild 
caosDadiminiition  of  the  thoracic  space  or  restore  its  boundaries 
ftom  9.  permauent  inspinilory  position  to  that  of  e^juililn'tum 
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thoracic  valU  in  the  mme  way  at!  rar«fied  tXr  does  in  ihft 
opiMfile  (tens*  hnvc  for  the  preseut  led  Ut  no  result,  as  ho  Km 
not  succeeded  in  Huding  a  perfectly  airlight^fitting  '  Panzer* or 
*  Wannc*  If,  therefi^re,  wc  dt'nirc  bo  <!xcrcisc  poritire  pressure 
upon  the  thoracic  wiills,  ]n«lc|>t?nd(rn(.  nf  tJie  vill  of  thi*  patient, 
and  thereby  directly  effect  ii  diminution  of  the  thoracic  s^ioce, 
we  must  for  the  present  be  content  to  bring  alxiut  the  de«red 
pressure  on  the  thoi-acu-  surfiice  by  other  mechaniciO  means. 

Tho  method  of  influencing  expimtion  by  comprosBion  of 
the  thomx,  and  of  diminiBhing   the   thoracic   s[iace  and  the 
pulmonary  caimcity,  is  really  itn  old  one,  and  hait  been  con 
giderably  practised  in  liygienic  gymnastics.     It  may  be  carried 
out  by  two  methods — 

1.  All  indirect,  physiological  one,  specially  belonging-  to 
hygienic  gymoajtics,  according  to  which  the  dinuimtton  of  the 
thoras  and  the  completion  of  expiration  are  obtained  by  forced 
activity  of  the  expiratory  musoles,  with  the  co-opcration  of 
those  movements  of  the  extremities,  efpecially  the  sujierior, 
and  of  the  body  which  bring  about  compression  of  the  tbumx, 
and 

2.  A  directly  mwlianictd  one,  by  which  nnother  person 
dnring  the  expiratory  act  exercises  a  pressure  from  n-ithout  on 
the  thorax,  whereby  its  movable  walls  are  preued  together. 

Ai>  in  the  mechanical  influence  exerted  by  altered  air  pres- 
aure,  so  here  also  the  amount  of  Buecesa  is  partly  dependent  on 
the  removal  of  accidental  im[ieitimenl5  which  stand  in  the  way 
of  manual  pressure,  esi«eciiilly  the  build  of  the  thorax  a«  it  in 
inoditied  by  age  anil  varimis  pathological  processes.  The  re- 
sult 'till  be  the  more  satisfactory  the  more  elfistie  and  flexible 
the  costal  cartilages  still  are,  eo  as  to  give  full  |ilny  to  the 
pressure  applied.  In  employing  the  method  therapeutically, 
it  may  be  used  either  alone,  to  obtain  certain  dotenained 
effects,  OT  altered  air  pressure  on  the  pulmonary  surface  may 
be  combined  with  it  jn  t.he  like  or  in  the  opposite  itease.  The 
following  modes  of  action  will  then  have  to  be distiiiguiiibed  : — 

I.  Ry  manual  pre«£ure  alone,  ti»  such,  the  capacity  of  the 
thorax  i«  diminished,  a  prewure  is  exercised  on  the  lungs,  and 
the  air  contained  in  the  pulmonary  alveoli  is  removed.  This 
procedure  also  completes  pxpinition  by  removal  of  a  portion  of 
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the  residoal  air.  It  will  tli^rchy  exercise  a  fiiraunible  in- 
tliieutft.*  in  oU  cn8c«  iu  wbicli  cxi>initioii  ie  impeded  or  iiuuf- 
ticient,  es])ecially  in  dilatation  of  the  liiDgs,  em]>hy».-rna  and 
its  w  HI  sequence-*.  This  mnde  of  action  is  ihereforp  increoecd 
by  expimliim  into  rarefirHi  air,  uk  Ht  the  mne  time  thnt  exjit- 
ratinn  U-  aided  hy  nuinnal  prcKsure  on  the  outtr  mrfiice  of  the 
thonix  A  nt^ativ?  pressnre,  or  rather  DRpiration,  Li  exerciMtd  in  a 
like  direction  on  the  pulmoimTy  »iii-face. 

2.  This  pressure  will  not  only  force  the  air  out  of  the  air 
i-ell^  bnt  alsu  eiercist-  a  uoiupre^xiuu  on  all  the  thoraeit-  organF<, 
nnd  conM^uently  nleo  lead  to  a  OArromug  of  the  X'ulmoiiary 
Mood  channel  and  a  forcing  of  blood  out  of  the  lunge.  Thai 
will  be  all  the  niore  the  vativ  if  the  pressure  fit>in  without 
inntrd^  meet*  a  fre*  avtiou  iu  the  opposite  direoliou  from 
trithin  outvard«  by  iuspirutioa  of  eoinpre^sed  air:  here  the 
ueix<:i»ary  cousoquence  will  be-  a  co|>ioiii'  diavugorgeuicut  of  the 
[lesser  circutatitm.  The  same  ])n;8Hure  will,  howcrrr,  uc-t  at  the 
MlQ^  time  on  the  exudationt>  existing  in  the  thonieic  s|>acp, 
and  induce  a  more  rapid  absorption  of  them  than  citu  be  in- 
doced  by  the  local  jiressure  of  condensed  rtir  only,  on  the  ianer 
«arfiu-4>  of  the  lunge. 

Aecording  ti>  Gerliardl'*  observations,  the  following  th^ni- 
lieatic  effect*  are  to  bo  obtained  by  the  methodical  application 
of  inaoiuU  preiwiin:  on  the  extenud  mirfaceof  the  thonix,  applied 
dnrjiig  the  expinitory  act : — 

1.  An  eleration  of  the  diaithragni,  conoequcntly  a  rediictiou 
I  of  the  dilated  lunge ; 

2.  Increase  of  vital  capacity ; 

3.  DfwreaAe  of  reiipimtor\' fn^ipifney; 

4.  I^roinotion  of  pxpectomtinii. 
Ah  regai-ds  the  last  eflVcl,   (IcrWdt  \*   of   npinitni   fjjat 

i-n(*e8  in  which  viscid  secretion  canwes  the  occlusion  of  a 

.  of  the  air  pasaaged,  which  cannot  Ix:  overcome  by  the  fwble 

liar  force,  are  specially  adapti-d  for  the  above-described 

Qcclianical  treatment.     In  thi^  case  the  expiratory  pressure  is 

'^diraM'fly    gtren^lhenivl    by    the    cnncumiluut    manual    pre«gun> 

from  with<mt,  and  ex jiect oration  in  alwj  imliret-lly  promirted  by 

10  more  rigoroutt  muscular  activity  resulting  finm  increased 

'anpijly  of  oxygen. 
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Indiciilions  for  tlii^  upplu'atiou  of  nianuiU  iiri-aAure  are  noti 
limHcHl  io  piilmoiiarv  iMii|ihv-8eum  odIj,  but  will  extend  loothn 
IKithological  conditions  Id  whioli  tho  9amc  symptom?  occur. 

Tims  ttcThiiiili  lrfji(f<l  a  liospital  pitient  with  large  btWH 
chicctatic  cnntipA  in  i\w  left  luwcr  lobe  of  tlie  lung  un  the  mbk: 
principle.  Hy  intialationti  of  turpentiui*  he  BiiccfN^ded  Terr 
MMin  in  removing  thr  <Mloiir  of  the  sputii,  \ml  physical  exami- 
nnHon  showed  the  cBviticn  to  remuin  prrmnnently  Slled  for 
several  days ;  tho  amount  of  expectoration  was  small.  Tlu4 
rtlen'ion  of  the  sputa  was  prevented  by  mechanioal  iH-ouMtion 
of  expimtory  pressure  in  the  right  lutt.>rul  {toaitjon,  which  «ai 
nndertnknn  daily  ituriug  the  visit.  I  havt>  my.M?If  nlnnyg  ob- 
tftinwi  very  favnuTuhlw  results  thronjjh  m:tniin1  presaure  duriii}| 
and  especially  at  the  clotte  of  inNpiraliun,  in  cai^fl  of  abundaat 
secretion  ami  diffinilf.  exjiectoralion  in  bronchiectatic  lungtf, 
and  Huutumauu  has  published  n  series  of  cased  in  which  he 
obtained  similar  results  where  the  sa4ne  indicatioug  i^xisted 
in  phthii^ical  iiubjectii,  with  ttimultaneouii  )i:<e  of  continuooj 
iiihiiliLtinn«  of  raHx^lic  acid,  tar,  or  nil  of  tur|>entiiie  by  means  of 
the  medicated  reripimtor.  ; 

The  simplicity  of  the  consideraWe  expiratory  effwt  obtained 
from  this  method  Ik,  however,  attended  with  drawbacks  which 
involve  (kngers  in  two  directions,  pulmonary  huinorrluiges  and 
musrnliir  convnlsioiin. 

lu  the  cQ^^  of  two  patients  treated  with  manual  pressure 
for  a  considerable  time  by  tJerhardt  pulmonary  hajmorrha^ 
woiured  only  a  ^borl  time  after  llictreatmeut  was  commeDCcd. 
The  slight  elevation  which  the  blootl  pressure  undejrgnes  bif 
tliis  method  may  suffice  to  caatte  rupture  in  fragile  portions  oi 
thfr  vascular  -wuXU.  In  the  case  of  one  of  (hr  patients  who 
siiflered  from  broactiial  catjurh  vrith  abundant  secretion,  iu 
addition  to  emphysema,  the  treatment  was  cut  short  by  th« 
apiiearance  of  twit^hiojjs  round  the  comers  of  the  mouth. 
Gerharclt  aceouuled  for  these  phenomena  in  thib.  manner:  that 
from  the  pre-isure  exc^rrised  more  carbonic  acid  was  absorbed 
from  the  obstructed  air  splices  of  the  lungs  into  the  blood,  or  at 
least  none  was  given  off  from  tliencc,  so  that  there  was  a  ttfcuuo- 
rary  increase  of  the  accumulation  of  carbonic  acid.  HJ 

I  have  for  years  employed  tlie  combination  of  manual  {ircS 
sure  of  tlie  luuge  with  expiration  into  ratelied  air  in  diffmw 


9mre  rs£s8tnt£  o.v  tse  thoracic  susface.  aw 


i|)h;semA.  atid  olwen-ed  in  consequence  a  free  evacuation  of 
the  nsiflual  air  ;  sn  sl-io  whvu  eouipliealed  wJt}it'tiruiii(.*t.-atArr)i 
^■itlt  prcifttse  Kccrelion,  a  i>erce|tti1>le  increase  of  expectumtiun. 
jt  will  nln'HyH  beadvisihle  nt  the  comntencemffiil  of  a  ]jneutnatic 
sitting  to  combine  tlie  iiressnre  irith  the  first  40  to  (!()  exjjira- 
■h>ns«  and  to  cause  the  following  expirations,  which  are  generally 
|HT<'u|»t ibiv  fuller  tJian  when  not  prei-eJed  by  j>re>»iu:e,  toot^t-iir 
in  the  (Mnlinary  luauufr.     Thf  flittiugs  may  be  rcjtniteil  2  or  3 
Times  a  day. 
K      Brrigohnnun  hnic  ntso  trietl  the  same  inetliod  of  treAting  em- 
^jhyseiiiiitons  Inngs  in  his  instttution,  with  »tl ihfttctory  reitnllt;. 
IliH  mode  of  action  is  as  follows:  The  (latient  miut  stand  on  a 
ribotBtoril  and  i>f>en  coat  and  wainlcoat,  nltto  unfasten  bin  bnictr:(; 
KLidy  will  a|»|H*ar  in  a  looae  morning  urapiier  witlmuL  atayii ; 
■be  assistant  ]>laces  himself  in  front  of  the  patimt  in  a  »omr- 
wltat  inclined  position,  and  lajit  the  ]wlms  of  both  hands  in  tho 
axillan-  region.     Itrugeluiniiu  now  cames  the  pressure   to  \iv. 
Mp^Jitfd  at  the  very  eonimcncemont  of  expiiution  inin  mrf>tie4l 
air,  wliicli  in  prcfeded  by  a  deejier  inspiration,  and  i(  is  con- 
tinued till  the  expiration  is  completed.     It  in,  however,  de- 
cidedly better  not  to  begin  the  jirt-^sun*  till  dnring  or  towai-d* 
Wfhe  close  of  expiralimi,  a<<  the  result,  will  thereby  lie  far  niort- 
HMiafiictor)'  and  the  ai^DifltaDt  will  not  L>e  ao  »oon  titvd  uul.     It 
Hi  alw  quite  unnecessary  to  omde  a  deep  inspiration  to  ]>r(>ea.-4|e 
*spinitinu  into  rarpfied  air,  as  the  lungy  are  sufficiently  ex- 
panded and  the  atr  t«  W  predsed  out  ii  therefore  nee<lle«sly  in- 
rreaiufd.    llriigelmann  alM  ordem  the  jireMure  to  be  underUiken 
■pnly  at  the  comini'iucment  of  i-nch  Kitting  with  the  first  Imiler 
Hf  Widdi-uburg'ria|iiianitufi,  which  he  nt^et^,  while  the  utber  hnilei'it 
^■re  Ufwil  without  preMure,  so  that  they  (urc  6tlod  by  the  expiration 
of  the  i^tient  for  more  rapidly  than  without  previous  pressure. 
We  have  as  yet  no  obeen-'ations  worth  mentioning  uj>on  the 
TectA  of  uuinual  preaoure  on  \h&  Kurfaee  of  the  thorax  eomhineii 
irith  tbnt  nf  thf  opposite  pressure  of  inspiration  of  cnmjiresxed 
on  the  inner  surface  of  the  lungs.     The  system  suggested 
Cube  and  t'mn  of  aiding  the  influence  of  comjiresBed  air  in 
le    trealrnent  of  pleuritic  cxiHlalionn,  hy  lying  on  the  aide. 
IS  i*rt  of  this  method  and  to  be  olasewl  under  it  /ef.  Pnen- 
tk  Trflfttment  of  PIcuritio  Kxudatioiu). 
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SKCTION   H. 

ClUStiJit  OF  AlH    I'KESSrHE,  ACTIKO  OCMIKALLV,  IS  TI 
PNECMATIC  CaAMBER. 


ItimjDOIiAI'llY. 

Ititrai'l:  'Lettw  an  I'Mfuswiir  Pictel  suv  In  (_'k*'I»e  fit"  l^OBfmn^' 
liiil.  Vnifit.  fim  Srtm^**.  fl'lU—lrllfrs  ft  Art*  r!r  (ifnrvr,  IftilO,  part  •t'viL— 
I'lilliirtiiii:  Hettiiion  Jiiiif  Hencmtr  en  Mer  Aiitf  /«  C/ucAi-  df  Phngnrti 
I'liriw,  Iwyil. — Tlii'Muliiri'  .Iiid'hI:  '  RtTlifrchw  sup  W  Eflpii-  I'livsiolu^ii^iiiV 
vt  Tli<-ru[)<-atic)uce  <!«  In  Ct.-[U|>rw«ioiL  iJe  I'Air.  timt  »ur  If  (-'urp*  i^ue  nir  Ic* 
Mwabrvs  Isolds/  Atrhive*  Ofnirala  da  At^eciiw,  l^'i.  ii.  »^r.  \x.  ff. 
I$7-173-— Id. :  '  l>o  In  Condi'iMition  At  do  In  lEftn^fart  iim  de  I'&ir,  Jfci>., 
ooii»i>l^r^  will.'  I<'iira  Rapforiv  Tli^ra])«utiqiif».'  Cwnpt.  Rriul..  1835,  pan  ii 
p.  tXX — III. :  ■  A{)]iari-iU  dMtin^  A  aiigta»itt(T  r>u  h  Jimitiiuir.  teloit  1»  rui 
Im  l'rfe*i')ii  Aiiiii*-plit^rujiic  «iir  mie  pnrlie  (>iiiB  un  uiuiim  ^intidc  de  li 
SiirfftCi'  dii  OirpB  lliimtiii,'  (hmpt.  lirnd.,  IKfe,  jmrl  vi.  p.  054. — Id. 
'  M<<moin' «iir  lii-  Si'iivemis  I'erjef i ii •iiiiem<--iib  iippiirti^n  u  In  coiulruettxt 
il'mi  tmiiid  A|>part-il  Jil  "  Clocliw  Pripuiniitii[iif,"  rliwtim'  |ioiir  rnuti-a  1m 
piirtiw  duCrirp«,'  Cumpt.  Ilrtid.,  IHSH,  jmii  vii,  p,  97S.-  limili'TdLMifi  :  'Itei 
cUtTrchwt  I'liy-icu-pliysioloariqiK*,'  Vanpf.  lUnd.,  188S,  iurt  \-i,  p.  477, — Id, 
'  Ut^mnlre  siir  no  syniimf  di>  Bnins  d'Air  gi^nfirbux  on  lot-aui,  «p|)lia«bln  J 
rifvf iiitit'  nt  A  Ift  Tb<'ni|H<ij1  ia^uc  uL  fond<i«  *ut  1i«  modilirHliiine  que  I'on  poll! 
fure  auUir  ^  U  I'TLwioii  de  i'A.lnio«plii^rv,'  Coaifit.  StnJ.,  1838,  part  v't.  f 
KW.— Oh.  O.  PniTJii:  '  WAmoirr  .iiir  VErnploi  diiTUin  d'Air  Otimprim^  d«ii 
li^  trniti'moiil  dt-s  AflBOti'.in^  Tuljerculeuses,  di>8  lU'morrl'affjfH  CaplUfttrM  « 
Atit  SurditiV  (."ainrrhalw,"  Compi.  Rmtl.,  ](«W,  pait  vii.  p.  ^^Sf.  —  Fraiici«'(ir 
A  lM\tt'v  to  Ampo,  Compf..  lUmd..  18.10.  pu-i  viii.  jj.  JIS.  -I-jiic]i>  Taluirii'- 
•Siir  l'\c(i')n  'r]ii*mp<'iili<|iio  d"  TAir  CfmpriroS,'  Com/it.  Jlfuit.,  1840,  ptr 
xi.  p,  26.  CIi.  0.  rnivni:  '  ttWntmrioii*  ii-UrWtis  «iiji  Kftt-u  Tli^pni' 
lii|U(>!i  des  Iteins  d'.Vir  Cflinprimtr','  Comjit.  Rend.,  1810,  pari  xj.  p.  910.— 
Id. :  .V^teini'iv  Hir  I'Eut/tloi  dt  l-n  0»m/»v«*i->7i  mi  (Hut/rN  iV*'  FAii-  Comfrim 
dawih.tT{iidrarth'-i>teM,Scr.  Lyon,  1843. — Dubrniiil :  Havt*  J  Air  Compnmi 
Mur«'ill»,  1848. — i*.  Hurviw;  'Siir  U  I 'iir[K>iit)m(^tri«  ['u1m»ii&iiv  dun 
I'Air  CoTopriniC'  ,4««mwv  dr  Wim'f,  IMfl.  p.  5!ie.— Cli.  (}.  Vn\nx  :  •  Ni>ti 
*ur  111  T*re>viion  Altiiii«pli^ri(iiii'  'iMD-t  mra  nipprirlH  atec  le  .V^lianmiie  dt*  II 
Bt«|nniTiim,  li'  ITi^uomJiiU'  di'  I'HiimHiuwt  .•i  U  C^irculuti-jii  Ca|ullnit«u 
liuilrtm  dr  fAradimic  SatiimtiU  de  Af^dei-inr,  \tW.  put  xr.  p,  sd). — Id, 
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EmmtttrFEmphiM/diatiihr.lir  Omtpi-iuii.  Pti^i^  lAVl,— TiijftT:  ■  Siir 
un  X<mvr«l  Kinplfii  il*  I'Air  Catafrim^,'  Comfit.  Jfemt.,^n  xvi.  (["iflO). — 
Tk.  I'iiyrWT:  'On  iWr>v4miflDt  of  Obronioand  otlim  |li»-A>ot  bv  lkili«  •>!' 
ComiiruBL'i]  Air,'  .luonii/Kio  MtJiciit  Jimrnai,  Stiytvmhvt  8,  165;).— Ilnm. 
Botttut;  Cm.  .Vrd.  Vai.  Slat.  Surd.,  186a.— Fr.  Duw:  '  Uu.  Bain  d"Aif 
<'r«iifiri]iii$  dflna  !»  AHvcUoiu  irraTca  •!»  Orpini**  Iti't^unioites  ft  ^mtIi- 
cnli^rtmnit  lUns  U  Phlhirie  PuIinoiMirc.'  Ciu.  JUM'tm.  dtt  MM.  i*  d* 
fAiiiiry.,  tijra«  i.  X.v.  I  I,  IiSM—B.  Pill  «t  T.  J.  J.  IVnt.'lIr  :  •  >]^EU'>ir«-  iUr 
1«  El!i-f!>il<^  UCmiipnvcion  Oe  I'Ait  nppliiiu^  sit  rmunvmeni  if»  I'uits  & 
MoiiiUt-,'  Animleji  iTH^gHvt  l\Uiqitt  rl  de  M^dtritif  IjtifaU.  IhiA,  Ai  ri],  j* 
s^r.  V>nK»i.2iidpArt,)>.  3-11.— A.  Un^mnt :  'NotiMiirle*  l^lF<-ij>]1iy8i(ilo){iium> 
flt  l'aibdlo^<luea  de  VSir  Unmpritni^,'  Auiwl.  dlltftjihu  iWUi'^«  rl  lU  MM. 
JJj/aU.  IMSI.  '2'  t£i.  tonie  L  pari  iL  p.  •27Q.—F..  Oerlin:  Etude  rtim^ur  dt 
H  f£i>tpt<N  tl  dt*  Jiffett  du  iUtM  d'Aif  CompritHf  d*tnt  It  TraHrmail  dt 
^  Mntadim  d*  Fai/rutf,  mtamim^  diing  ie  CntaiThe  CS^roitiifM,  fAttkma  rt  Im 
PAtAirie  I^imouairr  th»  le*  PnxAUi  Mfdico-jmauaitti^M  au  dMnm- 
«pk*rie.  Wtif  ot  Montpellirt,  \'i^  (ftid  «litiofl,  I8lWt.— J.  Milliel:  It* 
fAif  f'trmprim^  cotmne  Agntt  T&fraptuliqitf.  Ijirmi,  It^i. — Id,:  '!>(•  I'Air 
Conpfiin^  ail  I'ointito  Vae  Pliv-nuoloifiiii^,'  ^n:.  MMif.  dr  Zyofi,  ]sui,  Na«. 
0  sad  1<^,  pp.  172-196.— tMiuU  :  J^-tUn-  from  Nice,  VtmIsiAt  Xlim'k.  l&iT. 
Fab.  if*. — .\.  SimpKiD:  Comprrtted  Air  at  a  Thtrafmtii-  Affnit.  KAin- 
UofK  Ift57. — Ijuoey  Fl«iir)  :  'Siir  if»  VJkU  de  i'Air  Coatpnati,'  Jtrru* 
dM  jViu'.Jfinutrf,  16&7,  Nov.  I.— D.  Dottini:  'I>«ir  Ann  Gomprcwa  cgma 
.XfVBio  TarapeuUeo,'  Ok.  Medir.  Iful.  Stat.  S<trd..  18fi7,  So.  ^  {(ias. 
.UMk-.  d»  Pnrii,  lti«j,  p.  Ttfl).— £.  Qou^btoo :  •  On  tlw  Um  of  Ui«  Ogin- 
ynmaH  Ait  tUtti,'  Ihtiltn  H»i)ittit  t/in..  1^5^,  \ol  4.— J.  V.  T.  IVktbi 
\th)  z  J3ff  EfiiU  fAffjdiJojfi^uts  it  d«*  A/ijdietiti-'u  TUraptmtifitte  de  fAir 
Campnittt.  IVris  el  \Aoa.  IKW.—'Pcs  £lT«t>  rbjMtikcifues  <k-  l.VJr 
l>iBi[irLst^ :  I  »iM>n*aiiotM  faitMS  au  ronl  de  Suf^ntidiD,'  Amttdn  dt»  I\inl»  M 
OmutttM,  l$£0,  ])art  ^vii.— I->*nfoi«:  '  Dm  F.ITnU  d«  I'Air  0(unpniu<t  -tir 
1m  Out rion  travaillaiit  djim  kti  (MMona  arrToat  da  Imw  aiu  piles  ilu  Vaat 
da  »miid-niiiii,'  AnHUI.  d-Uyyiiiie  iVM.  et  de  .VM  Lty.,  im),  2*  ttt. 
patt  xiv, — K.  Bertiu:  Etudt*  mi'  fEmphgrnnt  t'fti'-idair*  dt»  Puumwn, 
Mr  r.-ttthme  rl  lur  iMtr  OtUnsnn  fittr  le  limn  ^Air  Vomprtmi.  I'nria  «t 
HoaipfUiu,  1800.  R.  V.  ViTonot.jiiD.;  -itn  X\w  ln(l»enr«  of  .Vlbwad  Air 
VffttmK  nn  tbe  Uuman  Oripuiiaiiii'  IVrdAdrV  .ItrAir,  lol.  xi\.  0,  0,  tMU. 
— Uiudnol  :  Tir  (.'vHijirnutt  Air  Halk  ai  Tirrapttttif  Aftnt  in  nnWK> 
Afffctivm' cf /At  Jti^tftirtilvry  (trifotit  and -tAer  iJr'M«w,  I^iIkIoDj  180Ql — 
lipjx^ ;  '  Vrhct  Vnna  imm-Ii  NiiM.'  Mnlicul  Tn^vUin^  kUseWba*)  DnrtmAt 
liliiui:,  IHOl,  Nrt.  11, —  VI  Jtiiciuoy;  Artimi  da  FAir  Om^Hm*  *nr 
f£ryi*»mi>  Animaif.  HUwhIhuv,  IWJl.— 11.  x.  Vircnoi:  'Ob  llw  Tlwra- 
IV  \d  CtuBdviuwl  Air  oiid  CiUMtntcriuu  ut  an  ApfmrmUu  for  *  'odi- 
Air  ai  Vienua,'  IIVAmAM/  dm-  ZeitseAr.  dtr  Jt.  k.  a*MtUeX.  dtr 
^/brtsr  ro  U'ifit,  lNt3,  Nfle.  2S.  3»,  and  30.— F.  Gloiahwr:  iTr^TM  Mrdkni 
j;«nMi;.  Ir4t».  vol.  ii.  p.  6:;(>.— O,  Th.  Sondalil:  •  Oql  Vivkninirormt  of  ptir- 
latwl  Luft  pa*  d»a  Utniklitra  OrdrnuiMMn,  i  I'vAinlogttkt  och  I'rrafH-utioliC 
IIlUUMtndtT,'  Mtd.  Aricu  utgivrl  uj  Lidimt  vid  AWWrndu  iMtUutet  m  £r«(A- 
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haiM,  1802.— J.  r.  T.  Pnrax  iflla):  7>  CEmphi  H  Jm  .Viidt 
FAir  Ci>tHftrimS  dau»  h  Trailfmnd  itrn  /Hfiiirinil^  rfii  TAo^aj, 
—F.  Trier:  Mlm  Jfc«U  i  FnrtntM  Luft.'  Ug-tinfi /or  Zii'Vf:]^fii.  K)^ 
lieiibava. — M  Folrv:  Dh  TmrmJ  Ham  FAir  CoMuriimf:  EtutU  Mtiieth. 
H\fgirfii^tu  It  Bt'logiqut.  fitit  au  Port!  ^Arj/tnlfuU.  I'liriis  IMU  T«t- 
wbrk:  Toinpnwml  Air  used  Tlierapeulicully  from  rtmdim  ■nJOlwnnitiio 
ttuuh-  (in  tbi>  Mode  of  TreaiDi^ni  al  Nirv,'  Sa^tr.  ifr:tl.  JttlilliynM..  Sm.  h 
anil  |(>,  II^OS.— i:.  r.  VivMiOt:  'On  tl»4>S«(tii<t:i)pnrn  I'm-utuMlicAiifmW 
al  Vinnrin.'  AUi/rHi.  Wienn'  Mnf.  Urt/uufi,  Num.  H  and  (S,  18t>3.— (i.  I.B^p; 
ttimtr  uietiiriiiiK^  H'oeAfattArifi,  Nuh.  34  und  3ft,  18S3.--K.  Lenanfb; 
'  OWrTattont  on  tb"  Action  'if  <  'oruprosr^l  .Vir  in  Di<K*>c«  of  tb»  Hfffi- 
raiorv  and  (Ircidatnn,  rtnnii».'  Brrl.  am.  H'orAnwrAr.,  1N04.— FnuJ: 
'/'/f  I'tifumatv-  .tp/iarafiu :  fnjlufnfr  imd  Afpii<^ilion  tf  Can^ittuti  Aitit 
Fiii-i'ite  /Jh>ni*'^.  Vii-tiuii,  1864.— ti.  1-1k-Wt:  Jfutmtmjf  i^  aa  Jffv^ 
for  Compftmwtg  Air  at  Ifaiwiv.  1864. — J.  Laofre:  On  CmMprmud  Jk.it 

IVrjftM-^irnl  EffrrlH  and  Ihei.-  Tirivifinitir  Jtitpai-timc*.      Gi>tt)Il)IHT,  1^61— 

Dr.  Ji;m-]i1jmiq:  '  TIu-  Tli<-rd]ii^uttu  Ap|ilHiili(iii  of  ( 'umpn-dwd  Mi  wilkMl 
ttiv  Il<>ll.'  DfiitjvAf  A7iiii>.  i»M,  Noa.  44  and  45.— Cr.  Itertin:  JM  FBiflm 
«/«  timu  rfi-  rAir  iVmprimi  tlan4  ft   TrtrittmeHt  Jf  Itl  fftiittilr.     M>mtfJ&'.   I 
ISOfi. — It.  »,  ^'ivt-noi:  -On  the  Influimri!  nf  Inciankeil  ami  I^ininutitd Air 
Pwwitm-  i>ti  ihf  Mwliatiism  nnd  OipminlTV  of  Kt^plrnrjuii,'  MeJii.  Mr-  ' 
^wAer  ttrrk.k.  0>ftU»:Jto/r  <lrr  Acritr  n*    HVrti,   ItlCfi,  Mnr.  No-l-W: 
'Unilie  Inrrcnsx  of  Lud;;  Cupadty  fntnt  tlie  Tkera|wiiiic  Emplmwoctf 
rVrndflOft-Hl  Air,'  Vireliow's  vJrnfcic,  v.-il,  ctxiii.  No.  1, 1SG5.— Id.:  'On*  I 
Cbaii^m  in  Dii*   .Vrtrrial  SritLin  uadt-r  tho  InAaetMw  of  liiiimiil  X"  ' 
I'i«MUK>,'  A'ireltow'jt  .Itviiir,  to!,   xxxiv.  No.   4.    1860l— D.   JooduH: 
Oasf/ff    /JrfiJ-nntidiiiiii,  IBfi'i.     O.    .SaudsLl :    Aynrn    UitArmliaiii^  ti^  I 
Ial.-ttririfli.IT   /toimiiie.   lie    I\fn'o]n</Mn   '>rh     TfirrpnifitiM     J'rrtiii»fiinu  ^  I 
Had  1  F'irt'.1,i^  J.,ift.     .St.^ili.iliB,  1HG5,— H. :  JUro/Mto  on  drn  .IWl^ 
piiFumatiithu  AimluUntK  rriK/utaiArt  i  StoftA'Jm  under  .irnt  1(!A3adllt4l 
Stoclitiiilm.    1«(1.5.  — K.    l,ciTiiiBHiin ;  J'rinnpiFr  of  J'rtirfittd  Avnttry  rf 

I'fgiirti  (o  the  Mf^     Thci'iijirKlio    TecliltifK'   inul  Mo    l'»«  <^  iht    J*»«IU^tt 

OAnift.    Ri'ilin.  1S05. — Smoler :  '  Tie  I-jnptojiinent  of  Conipon-o^j  Ait  a 
l&wnsKu  ()f  thu  (.hyaii  »r  Hi>aririg,'  .Anittriiin  TjitK-hr.  fiir  piytU.  fffSbni*. 
Ii»*i.  Nob.  Ifl,  34. 28,  HI.— O.  Storrh :  JotillatftU^r  onr  J'ti-Hmm^en  i^  a*- 
im'iii'iW    /;ii/y  rrrf  HehtmHlhiym  of  JirifitiiMvr,  mtMritt  fra  RatmmiM 
mvdifii-piiiiiiiicttikii   Aiiirialt.     Kj ii ban h aril.  18(15  (*n|MiM(Ci  iuiprvsoiui  frw 
Ht*inlai»-Ti^etiflif). — 0,  l^ii^-:    TIVp  Pnfniiutlic  Ajipaiatut :  Ommumaim*^ 
rtbitinp  to  iJit  Phifnoluffieiii  Efffia  aitil  Thtraptnlie  Imptirtaner  t^  (\mfmwA 
Air.    Wiwfcadci.,  IHR— 1!.  v.  Vivtnol :  '  OutlitCiinnfreoorUoiiih  W'an** 
under  the  tullufiica 'if  iticmiwd  Air  Prmi)ur«.'   Midk.  Jakrhiu:her  dir  k-k. 
tlf«fUKhnft  dtur  Ai-isl*  sii    Hint,  18B6,  No.  2.  p.  113.— O.  Langa:  *OalU 
Trrftlmcni  of  Clironic  Tiibprnilosis.'  Druffcie  Kth^,  1806,  No.  ao.—C.  U 
V.  Klwionr  :   Thu.n/ nf  Phyjiipal  Pliimiimma  m  CoinpniuMl  jiii:     Sluct^arti 
18(W. — Q,  Bi'rtin  :  Axolt/ti'  ii^iograpkitjHe  it  troie  IJrwAiwvt  aurFAir  C»f 
pntnf.     MiiDtjwtEiiT.    iHmi.^l'.    ly.    I'nnuin:    '  Fy>ioli^iiili«    UadntigvlM 
M-vrdpin  i  dc?  pii»umatiake  HelbrcdelBMunuiitolt^r  anvcodto  kooqnuMRdlf 
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VirkoiD^t  pM  Of^aahmm.'  Siw*JWtf  Afiryk  of  ttAl.  for.  iMtg., 
imt-TJWt  "»'■  KjiSbMiKani,  l^L— Ilivin.  axA  ItoUrt  r.  S^-liln^ntwisil : 
JCMufirf  o^a  fiirimrt/Sr  jVuros  to  India  tmd  High  Atia,  Stc.  XioaAaa  <Tnil>- 
niir)  Mwl  VA^pA^  (BnwkhM*).  I^Oil.— -I>.  A.  Krj^ikai  '  Atmospborio  I'rM- 
Hurw:  ft  Coittribiition  lo  Uio  Tteoir  of  OurotiT-;  SpriDjr*."  W^fvhnthUilt  di* 
ZritacAr.  iA-j-  k.  k.  OttfUiKiMU  Ar  An-zit  lit  WUa,  I^Ht,  N(».  Si.  Tt/i.and  -ttl. 
L-Weliet :  *  S«M  Obwmtioiu  o«  tbe  AppliMtiou  and  (■UT^'OtA  cif  f  'ooiprf^^cl 
■Air,'  .VrmoraUfM;  ManatMJUter  fiii-  pnM.  u,  KwenirA.  .ViilMunftn 
iwfMHrtfar  jlivstr,  I8il0,al«vantli  ymr.No.  8.  July  l4.~  A.HnUuucIiv:  /f«>i-^- 
ntny  «m  .1.  JtnrtimMeiu  tmHtifr-imniMiiliiJl*  AnMaU  i.  I(W.  Kj<t)j0nhnvD. 
1HJ7  |M!|>.  iin|inti»ionfn>in  JSiW£i)fjIrlt/or£a^g«r)L— It.  T.  VivMiot :  "OnTrKil- 
at  by  Air  i'wwiire.'  XritMhrift  dw  '  CanaUn.'  Vi^ima.  1M7,  Sos.  (s 
7.-^.  Th.  &«ftdhhl:  Dtt  Ittiiiu  if  Air  Cwh/w -iW :  Ofu-f  Apf^f  df 
'ft  Ejfffi  Ptii/iinloffitptf*  ft  Thfrapetuii/tin,  ftrttftlf  iTuHr  Ifm-rtplitm  da 
r JUahhu^mful  .Wdiif>-pitrtiinati^uf  itf  StoricAotm.  HUMrMwini,  l*t7.  -H. 
\V*brr;  Ott  Iht  Jtt/lnm'x  vf  M/iint  CJimtlc  -m  Vfirnvtmry  Ctnmmplivn. 
I^MidiMt,  INIT. — G.  V.  Liebig:  'Tlie  PwiunBlic  A|ipamua  at  R^idwntiall, 
Hiul  '>tlt■^r  Sign*  eii  Vrdgtt*)^  «t  th"  itbovfl  lliiilth  llnu^rl,  iKttT,'  lUtyr.  ttrstl. 
Inttiii^rBilil.,  Nn,  14t.  -  Fiviid :  -  ExpcrieiKim  <iu  thi:  At>pliralinD  of  Com- 
)ikim«m1  Ait,'  ITiBiwr  wiwf.  itww*,  1807,  Nm.  11,  12,  18- 33.— Vinn-nt 
Bradixnkt:  Gtwti  I^km-tka,  ItW7,  N<.mi.  17,  18-lS.— K.  v.  Vit-vtiot: 
C^tnhiaituuto  I*iu-uiiuilir  itujfiiralviy  TktntjmUin.  \'mtm»,MV)t*  lw|Mrmlt* 
irainvMioB  AUff.  IVien.  mfii  'ZeUnifff,  It^P*).— K.  V.  ViTCDot,  jiin. :  On  fA<.' 
PhymUvfficttl  Eftei*  and  the  Therapnitk  Emfd-'fimtitl  of  C-iwlrntrd  Air, 
YAwa^m.  Ft»d.  Vx.Vf.  IrKIS,  — I'Mtiucn:  'On  tlw  Fbjxiolofirftl  KSvax*  if 
CMnpRiM«l  Air.'  PfltgH'*  Ar^ie  rf«-  i%*.,  IBOB.  L  3,  a— G-  v.  Lk-Mk: 
I^IV  riitruniiiiLc   Appamtw    M   Iteiohi-ohBll  during    ieu7.'    ibul.    1^4K 

iiicTvawd  I'reotVTv  uf  jVtr)  on  tli>r  OrKMnvm,'  Wttntr  tdlg.  med.  Znl.,  IBOH, 
M.  13.— E.  Lpvinuein :  'Viae*  af  rhe  Kmplnympnt  nf  C\ini{in>aKi! 
Ah  wHh  PiilmAfurT  r&tUnl*,'  AmcA.  AWmmJ.  Xfituny.  IHHK,  ii. 
INtniadiu:  'Oh  ttie  I'tiMiDWlir  \|i|iirnlua  S3  n  lteDi«dy  for  {^uwi  DunM'. 
ohMrved  it  l(«ie)i«Blul],'  fl'inwf  tom/.  /Vmm*.  4H.  10.  I8I)§.— It.  r. 
^frirFiKyt :  '  C"nlribuli»iu  Ii  ill"  Tboory  of  PmimwilW^  IWpitntion,'  Vivnna, 
IB8iV>.  4,  10  pp..  AUfT.  nTMnv  mid.  /^iVmij;,  1609^—0.  v.  iJMv:  'On 
tlwi  K-tUfVt  of  MnanUin  Air  nn  tlie  OfirnnUtn,'  fim/iv.  ami.  Intftliptmail,. 
No.  10.— [d. :  'On  RMpirntioo  under  lacrwund  .\ir  PnMun,' 
r.  fMT  Hiolopif.  1801>.  r.  t.  1.— O.  W.  MiiUvr :  -On  th-  Vlrxl 
'  JEMfarAr.  /•»■  ratitaMiU  iM.,  x.\!clii.  I»ta9. — |^  I'mndH:  £•• 
eauMder/  irir  TWnt  rff  I'w  AfeJim^inirg,  I'aria,  1(460. — Pr. 
1M  :  if<MiAMrA<v  PSyii«taffi^tini  imr  h  Mat  dn  Moutitynr*.     rariH,  ImWI. 

.11.     Wvbrr:    <ht    ^0     Tnnttmt*^    of  JVithi^it    ty     PrvU-lifjrd    Hr^dr^t  tM 

fttted  Reititvt.     I.<iod(iii,  lAM. — I*r.  d«<  rinin^^iiM:    Umiam  .VMimlr, 

it  Aitmitl.  d J/yffifnt,  iSSH, — G.  v.   l.iefci)f:    JtirtMigatieiu  tipam  tht 

rpiUiinlv'n  muf  IVarminy  of  tkt  ISuvmatie  Chatabrr  fraai  /i*  Mtdicnl  J\iinf 

I't0tr,  (\imdmrtidtUli»I'ww»»iifApfttrtiSu*»f  Mack  Hratktitat  Rn'i-Ara- 

,  with  I  w-oMlcnt  Mud   1    regiMrr.     Munich,  I8III),  K.  U|il«iiibiurpr, -    14. 
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jWih,  1803.— J.  r-.  T.  I'ravu  lliU):  itt  rEntpIni  et  li-  Mod«  iAtlMmM 
TAir  Compn'uii  Jam  I*  T/vittmettt  rf<«  JJiffvrutUf'  rfx  Thorax.  L>i<ii,  IMS. 
— F.  I'ripr:  '(hii  BwU-  i  Vortii-U-l  Laft.'  VgrOiriJt  for  tarjim:  I-ioj.  Kj«- 
h^iiliavn. — E.  V(A<^:  Dm  Traceit  daiu  lAi^  V^mttrim^:  Iit%ul-  Jfn4rW>, 
tlflgifm^ur  rt  fHi-iitgiquit,  firU  «t»  I'onl  ^ Argailritil.  I'wi*.  1^63— Tn- 
fcliek  ;  '  (.'ninpivAscI  Air  unt^I  Tlii3m]H>iiiinilly  froai  Studie*  awl  OtMwmbMik 
iuOiIf  kii  tliii.  yUA«  of  l'r«ntin\'nl  nt  >>i<v,'  Rnt/rr.  iirdl.  Inie/tiyrnM.,  X'«  H 
ami  U>,  1^^.— U.  I-.  Vitenoi!  'On  tlieSfiuiii/iiiKif  n  Poriuiinik-  A|ipui[ia 
Bl  Vieniin.'  Aifymi.  H'itner  iiitd.  Xtitung,  Nix.  0  *Bd  0,  18U3.— <}.  Laap; 
Wimpr  meJwiii!*c\»  tfocAmKhri/t,  Noe.  34  and  35,  1863.  -E.  tmsiaMiiB: 
'  n\iservat\ou*  an  IIk  Acliut)  iif  C'(iiiipii<wnil  Air  in  PiteWf n  "f  Ihx  Itrtfr- 
TBtory  mill  1 ';rcijUtor\'  Utyaui.'  BeH-  fitin-  H'M-A«MrAr.,  1H(U,— Fn«^; 
r£n  /Wunuitu-  Apftaiittu:  Ti^utncc  and  Apjiticalion  «f  tiMiywvMMf  ^ir  m 
Vari-tu  Dueam^.  Vieana,  IftOi.-  ii.  Fistlii-r:  Motintiitg  tf  m  Apfortlai 
for  Grnip/tMint/  Air  ut  Iliir\ovei;  ISfH. — J.  Laugi' :  Oi»  CkniftWMd  Ate,  » 
PAytiolfigi'citl  Effrrft  nncl  thrir  '/'Anapru/if  Impnrttatff.—Giituairrti,  1*U.— 
I>r.  Jow-phnnn:  '  Tlu'  Tli*>ra(>RUlic  Ap|ilicntioii  of  I 'omptwvAd  Aii  wrtbant 
itio  Beli;  liv«i/c/,r  JCfif„i.  I'tdi,  X'Hi.  44  Had  ir,.~Q.  Benin :  J*>  /A^' 
</u  Jiaiii  de  TAir  (.'vvipnmS  ifant  le  Trailrtnrnt  de  la  Surdity,  MunlftHin 
1S65.— II.  V.  Viri-ni3t;  '  Oil  iJi''  Infltwmco  of  Intrnn^cd  »rfl  Iliniiiu*bwl  Ac 
I'lTwmn-  nil  till-  MM-lianimu  Hiiil  i'Urmialry  of  Rt-.-tpimtion,'  Atrdic.  /air- 
AnMw  (f>v  it;,  k.  OairiUplia/i  A-r  Aei'ztt  ni  H'itn,  1805,  Ma^v.  No.  X.— U-- 
'On  lli«  IncTWw-  of  Luot;  Onpncity  from  tlic  Tlieraiwulic  EuiplinaMJl  if 
Onmloiui'il  Air.'  VircliowN  -<«'A('p,  wV  xxxiil.  N«.  1,  ISOo.— li;  ■llnll* 
Chan|f««  in  tht-  Artoml  .System  und'^r  tli«  InSiu-noe  of  loorsM*!  Air 
I'rowurp,'  Virchow's  ArMr,  vol.  xxTiv.  No.  4,  I^Afi. — D.  JounUart. 
Onzritf  IlnHfaJiuidin'r/i,  18(l>'i._0.  Sniidnlil :  A'ifitre  T'lvti*  ttiUmmjm  vi 
laktlfiifelitr  li'iitmii^,  de  I^fioloffiikit  </i-h  Tefopruli^ui  Vtt^taitfitn*  tf 
UmI  i  Fortulad  T.iift.  SI<)ckfai>1iD.  15(15.— Td.:  Hrritite'.tr  ottt  itrm  MtM^ 
pkinimatuka  Aiuiiiitm*  itrkuuuhii  i  SloekAUiu  uttdrr  Arm  1H4VJ  srA  )mU 
Klorliliolui,  iHOu.^K.  I^vinatein  :  Prinnpln  a/  iViKfnW  Auriitrf  nil 
rvffni-d  to  tAp  latni  Thfrnfmitier  T*fkmiqi*r  and  lh»  U§t  of  tJte  pMmm^t 
CitiiH^.  It.-rliii.  l>^.~8mol<T:  *Tbe  l^ptoyment  of  OomportMwl  Air '« 
1liwa»C!<  nr  tli«  Onrnii  «t  nt-uriiig.'  Austr!nu  Xnttthr.fur  pfoJa.  ffiiThmfr 
1*Mt1.  Xon.  I(».  L'4,  a«,  81 .— 4>.  Slorcli :  JakttaffrU-r  ovrr  I'trkmin^m  tf  imm- 
primir^  Lt'/t  >fd  HrhirniUmgrn  af  tlrtitlii4rUrr,  tttrddrk*  fni  lU»mmm0 
mtdkto^iMintattAu  AnMall.  KjiihenbaTD,  1806  (kjmdiI*  liiipivMioii  frun 
J/ti*/'i/al»-Tidfiid*). — O.  I^itn|t>>:  7'if  ISu-umatir  .ifiparatut :  CV/Htin«N«rafM> 
rrtatinff  tu  the  IHt^fi'iiiigiirai  Effect n  ami  Tkcraprulie  Jiapviianee  of  C  iiyiiil 
Air.  Wiesbaden,  1905,— It.  \.Viwtol:  '  On  tluft'lianffMnf  Bodily  "WaBBtfc 
mviiT  thi-  liitliM-iicc  'jf  ini-rniHid  .\ir  Pranun),'  .VtJic.  Jakriiiicltfr  drr  L 1. 
(ir*ell»e:hu/t  dtr  Aeiztt  su  Wim,  1800.  Xo.  2.  p.  1 1.1— Q.  Unpe :  'On  tU 
TPMiltneni  "f  f  Throiiio  'riib^milMif).'  Dtvtu-Jtt  KUnOe,  1800,  No.  3l>.— C  L. 
T.  Ebtswr  :  'f'^my  a/  Phf/tiral  PAmoiHetta  in  Compreatd  Air,  ^OMpti, 
IH(I6. — O.  Bi^iii :  Anaft/tf  ttihltet/rapii^^  de  (raij  HivrAurM  MtrfAir  Otm^] 
|if-rW.  M'inl|>FtlW,  l^S. — I*,  f »  IVnum :  '  Fyiolofnekfl  tTndnis|i*lirr' 
owrdnn  i  df  ])iit<i]n»itii>l(a  H>>lltT«d»lM«iMU(t«hn-  anvrndtv  kmnpiiiBMvd* 
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8  Virkniii|r«r  pu  OisantMnm,'  Sarrtk^t  .ifinfi  a/  liibl.  for.  tatff., 
b,  vol.  jcij.  Kj6l>Mjti«Tii.  ISOe.—Uenn.  wid  Uubpri  v.  Srlilajrinlwett: 
hrmUiaf  a  Scimli^  .Vumimi  to  India  and  iiiyh  AMta,  tij-r.  Li>Ddon  (Tnib- 
n*r)  ami  Lfiiwig  |ltr-)rklmu»).  lHfl6.— D.  A.  Kr>mk»:  '  AtiBinithrrrc  l*r«- 

I-imv:  *  Conlriliutvon  lo  lh<?  Tlie>ory  of  Curnlivc  S|jrirn.'9,'  H'lK-hrnliiatt  «/«" 
ZeilaAr.  itf  k.  k.  OfelUehaft  d^r  At>-ste  in  IlVn.  LSftll.  N<».  ftl.  -.Vt,  sud  ■'III. 
— W«]>ir:  '8'>i)i<>  OliMirratuituiaiith^  AfipUmliori  mul  Ji^iri«l<iorr<iiupivs)Ml 
Air,'  Mtmarabiiia :  MvnatMaUfr  /hr  jn-nH-  ".  u-itnturA.  .VUlMitnytn 
ratitmriirr  ^("nf*,  I'MW.eli-visiitli  ^'var.No.fl,  July  14. —  \.  Itriionictw:  ISmi- 
mitgcm  A.  RanniiJittn*  mniifo^iHftimatukt  AntlaU  i.  IdOC.  Kjiibeuham, 
IW  leepb  impTMsioii  fropi  mbliotJtekfnr  hatger). — It.  v,  Vivcital :  '  On  Tmat' 
BMlt  hj  Air  I'lMsurw,'  Xn/m^hrift  A-r  '  t^urtaUit.'  Yutniiii.  1M7,  Niv.  H 
•■■1  7. — 0.  Th.  BADdHhl:  Jt*4  /Mm  if  Air  CoM/vi'irj^.-  Cwrf  Aper^  i* 
tatn  ^ka  Fhgtiotogi^ut*  H  TMi-apcuti^ur*,  firiciiU  ifuKr  I)r»rripti«n  ilt 
FEUAIiarmemt  .V*4infpHMimalir^tie  de  tiioeUolm.  SlOchliulm,  IjM?.-  11. 
W«))cr  ;  On  Iht  lufifrm-r  of  Alyinr  CYijvHrfiv  on  J'tiluwrttuy  OmmtMptivii. 
Londtni,  1)^7.— G.  r,  t<w-lii)r:  'Tli«  PnMUiiBlir  Apparaiiu  «t  ReidMlilM]), 
■nd  oth«r  Si|^iof  ]>rof:rr»»  st  the  «)iot<<  lltwlth  lU'Wfl.  IMT.*  liajfrr.  Ur^l. 
iHtMigmslJ.,  No.  lit.— I'ltTtid:  ■  K.<(pcn«nc(3e  oq  the  Applir&Uai]  of  Coaa- 
pMMd  Air.'  ITimrr  mtd.  Prtam,  iWT.  ^o*.  11,  Vi,  U-'ib.—Mxttxxa 
BrodnwslQ:  OMtfa  Lrkartta,  1867,  Km.  17,  18-45.^11.  v.  VirMtftt: 
(iMlribM/iimtta  iVeMiwrtt  Retfiiratwy  Tltrr^prtUif*.  VieoM.  190t*  (wpontf^ 
UBimpwin  ,VJjj.  U'im.  nind.  iMittng,  l|44b^).  -IE.  v.  Vivmut.  juti.;  On  rh^ 
tiynologieal  £^^i  imd  thv  Tkerafimlic  Emjtio^niif^t  o^  Vvmlfiffil  Air. 
Sriugeo,  F<frd.  Fjike.  18(»t.— f^mu;  'Od  tb«  niyi>)olo|tirtil  KBtxin  of 
ConpCMMd  Air/  iyUifitr»  -IrriiV  </w  i*y*.,  |J*iW,  i.  I'.A— CJ.  v.  Lit-bifr; 
'IV  riKTHiiMl ic  A|i|inratK3  at  litticliroliall  during  lml7.'  ibid.  l.-^OH, 
_^  Kuiuk;  '  t-lu  llie  TheoTT' nf  tliu  IiiiltieiMTi>  of  Ci<(ii|ii««t»d  Air  (Anifieially 
B  imximml  l'rK>im>  nf  Mr)  on  tli<t  C>rcAni«ni,'  II~««>i'r  iJI^.  n»*d.  Xrit,,  IHQh, 
12,  Ifl,— K  trf^fiitftirin :  'Caam  of  iIm>  I-jufiloytatnii  of  dnnimmtd 
Air  with  PalaionaTT  I*>lienlK.'  A'i«*A.  Kalntni.  Xnimnff,  190^,  ii— 
l^udidia:  '  On  tlw  Ptieutnatir  .\|>|«rnliiJ  >»  a  R«aicdy  for  Oli>«l  Dimmt, 
olMmd   at    Ibticlwtiliall,'     irrnur    mo/.    Phun-.    -18.  4S.    ISna— ]C.    v. 

•  VirtikM  ;  *C"i>mt»iiiiiu>  in  rho  Tboory  of  Pneumntic  Kntpintioti,'  Vienna, 
lJ«(i.  4.  IG  pv.  •■*%■  "■»Ww  IN"'.  Zrihmff.  im^.—fi.  v.  U-l>ijt:  'On 
liiH  VOtvi  nf  Slnaauin  Air  on  tlie  nrgnniam,'  Baytr.  anil.  Inti^iii/mM., 
l-tk;  No.  KJ.— Id.:  'On  BvapiratKta  under  luerounl  Air  P)«nhu«,' 
lUtM*r.  f<*t  IttMgii.  ISnO,  T.  i.  1.— 0.  W.  MiUkr:  Ttoi  ih.-  \nia) 
CafadlT,'  Ztittrit,:  fur  ttriioiuli*  MM.,  xwiiu  IHOO.— L.  foindet:  J> 
Mtni<iMf,  ftmfi^trf  ow  /VtW  J*  I'y*  yMic^Untrg.  I'aiif,  liW. — I*r. 
lArW  :  AfrirJTitiui  lliftMtMfijtus  mr  U  .Vnl  A*  MantoffW*.  faria.  IHOR. 
— H.  Webnrr  fM  rA«  Trt^mumt  of  J'hfhiiai  tjr  iV«lrajPM/  foafrfniiv  m 
\  Jinked  Styintts.  WvAoo,  tMO.-W.  de  Pit)lm->Saiita :  rnt'ov  Mtdiarie. 
IMLI.  fif  .-tmiJi/.  iTIIf/fiHu.  lAW.— fl.  v.  Livblg:    hertliiratioiu  N/wa  U< 

JWril'i/k'iM  wuitf   n'ni'ntiuy  of  (^  pHTttmali^  Chamii^r frtMi  Ihr  Mfjtcat  I\mf 

\»f  f Vnr,  Oitt<fiiff nl «/  rA*  /^unwuibV  .-|ji{fMrarua  <y  Jtfitf^  ltrolkcr4  at  Rtidkwn- 
wiUi  1  w«kdeui  oail   1  tvgfatar.    aiunich,  IHBO,  It  OUItalNtir.-  -Id. 
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'  jVsthnm  in  rnlmuDKi;  Kraijltjrwins.  Impravfment  bv  inauu<  n(  locr 
AirPraMUn;  ISt^rr,  UrSli.  liUtUtfftnM..  1^0.  20.— J.  lAOgf :  On  ^uMon- 
A'm  JWmuum/^  EmjAiftfiuit  aiid  if'  Truamml  with  0>mpi-MtJ  Air.     I>rv«- 
Seti)  1870.— G-  Iiange:  'On  tlie  Trvatm^nt  of  ('hrrmic  I'uliuouan'  PbtliisW 
MtmoPobOM,  ^y.   1,2,   1870. — Uent;    '(~hi   tli'>  Tlicnip'ut-k-   EmplojniMii 
gf  OoBpieiwd   .\ir  in   Anlttuia   t.w\  ICmptnoetDu,'   //nJI.    <&    [A'wifmit 
Fran^iti*,    luxiv.    p.    119,    I>«yaiber    15.    1870, —  K.    v.    Vivwwit,  Jiin.: 
'Tli*impentic  EmpltwrnTit  of  Ariitif-ully  Chiinp-d  Air  I'TMNor^,'    it'^ntr 
mnl.    Prfivit,   ^i.    2.%    27,    1870. — KnsuJ:    *lhi   Tuflnin  ('imvuliqvii  nnd  it* 
Tieatuioni    by    Menna    of    the-   l*ii«nmntic    Appirntu^.'    Oiatrrr.    XtHk^. 
ftir  pr"kt.  litiikundf,    xtL  25,  26,   I87a— U   Boiier:  *D«iijr<Wiu  KfRwU 
of  11]){H1)-  }Ui8e(]  .^ir  PirasLire  uti  ihe  Hroin  aud  Spinal  Oinl  in  Flatnan 
Uetn^','    Tk»    HI.  Lmiin    Mrditi4  unci   •'iuryufit  Jimntat,   vol.    rri.    (No.  0. 
iii.t.  Xo,  3.  p.  2.%.     May   H70,  -Mnw:  'Coiilribution--  to  lln-  Tbcwiy  of 
tJia   Phy«ologiL'al  and   Tiitrn pontic  Eflccln  of  Itntlis  of  CoinprrsHeil    Air,' 
JifriimM-  Will.    W'irkniihr.,  }t<7\,  viii.  31.- -I'.  BiTt  r  '  Kwhi-rvli™  cx|i<(ri- 
VvntnlM  Nur  riuBiivmy-  qui.*  lea  CliauReiiii.-titii  •ia.m  U  Prf-gaiun  Blt^>(ut!ln4Jw 
axeicetit  aiir  !•?«  I'li^atmil-tifff  An  la  \'w,'  Omipf.    JUrad.,  tooiB  Itnii.    pp. 
913,   Bai:  lame-  Uxv.  \vf.  Jl)l,  MS:   tome  Ixxvi.  p.   11(13;  lowf  KxTiii. 
p.  llt.-'O.  r.  I.icbi^:  'On  tlio  Influi-iicc  of  Cliui^ca  of  Air  Pm^ara  on 
Un-    Mhthhii     IVkIv,'  Archir  fur    Alin.   Mrdif.,    viiL    5  aiicl    H,   446-400, 
IdTl- — A.  IliK-lianan :  'On  l]i«   [iifluenc«  nf  Alino»pb»rie  PrvMure  i>n  ilia 
fl'ircuiation   of  lli«  ftliKnl,'  lirfyirt  uf  iJut  Fvrf'i-^rrt  MttlirifJ  o^  tAe   Hrkitli 
AftiKiafi'in  for  the  Adi'itnermml  of  &i«»iv,  biilil  nt  i^.ditiburfrh,  .\upi%t 
H71.     London,  Jubn  Murmy,  S.— Micliw^Iin;  '  L^turv  on  tin-  EAiecto  of 
jDcr&SBpil  nnd  I>tniii)iih«<]  Air  Prvwiire  i)7i  tlip  iruninii  Ilody,"  Neporl  of  tin 
Sttmion  of  tlif  AV»W;/  "f  yulural  Krifnrr  '  Jrit'  nl  J)rf.iden,  \h71!,  Xf).  I. — 
TkimI:  '(!(!>nuiuiLicali<iiis  Inttu    th:-   I'neiiiiiniic  Saiiattiry  lit.mitule  ai  die 
Saphialiad,   Vieniio,'    If'imff    •mil.     r(VA»iijoiW-.,    18T2,  I",     If<,    40. — G. 
T.    Li«big:   'TU<i  Effeet   of   Incwastd   .\ir   l*r«flsiirft   in   tlw   I'nouuutlc 
rhanihfljr  on  ttuniau  Bwnps,'  Ihi/tnrhf  Klhik,  1872,  Nos.  31  and  22. — Id, : 
'  On  tho  Uirculiituin  <>(  HIimxI  in  ihn  l.iiiitnt  nnd  iW  Hi'lolioni  to  Air  Prw- 
etuv,'  Dntwirt  ArrAir  firr  fc/in.  .Vm/iVVn,  x.  1373  lri«|iBmt«  impncwidui, — 
WiiWonburii :  Lwnl  Trtutnicjil  itf  lH*pa*r»  of  thr  Rrrpimtnry  Organ*.     Siiil 
od.  Horlin,  IS"-;.^!!.  Muius:  Aa-i^il  Jouiittyt  of  /',  f;/tn*fi*r,  Flamituiri-^M . 
J-'aarirtle,  imd  (!.  Titfitiiiri:     Leijiiig,  J:i7l'.^A.  Oiiscbeu:  "I'bePnfiiinalic 
ChaTTiber   Bt    K.-iclimiliBll,'   ]Ma*rhr  Kiinik,  IHT.H.  i. — Simonoff:  'On  the 
ESecb  of  Condonsfd  Air  on  tb^  It^epifolory  Orpnne,'  iV/ci-c&ur^tf'  m*J. 
Ziitiehe.,  new  auritw,  iii.  3,  p.  SCO,  1K73.— Canuft :    ■  .\stbma  Cured  by 
['Condenwd  Air."    Ufa.    df    rurit,    10,    p.    216,    IRTa.— J.   A.   Fontaiiw: 
A'onttmJ!  Apparril'   IHi^umnti^uM  jtour  ailmini*trer  If    Ifam  ^Air    Com- 
priini,  Commiininttion   ^   In   SoctJaii  de  MtVlrcioe   di?  TAuncialion  Fiftn- 
(aiso  ponr  IWvftncwnicnt  d«-«  Sriewt'i  il'finpn^^  lU'    [tnrd>'ftii\),   1874,4  pi. 
10  pp.— 0.  V.  [iicUiir:  ''llic  Iv^cbniif^iof  (iuwulnllie  LiniKxntidi-r  [nrnitaifd 
Air  PlwMiire  in  tlie  I'npnmiilir  Chambvt,' Jloi/er.  riflzi.  Int f I /i4/rndtt..  1874. 
— G.   ]>an^;  '  "riio   Pnciiinfliip  <.'nhtnet  ami  ihn  'IVaofp-^rtahln  Pnniitnatii* 
AiiiMiraiit*,*  AUi/nt-  <"«'^   fVwtm/a**.,  sliii.  SB.  2fl,  SO,  ]fi74.— IjtlKwJJe- 


La^mw:    '  A«ro<lii$r«[UB,  fte.,*  Cos.  /Mrfnmmf.  i*  I\trv.  7,  8,  1874.—- 

Oincli«Td:    '  OWn-iktifiiM  during  lt<,-M<leacr  in  Onuprinwil    Air,  »nd  iii 

Varioia    DeleiuHoiu.    Rtuiiefyiu?,    uid    ExptoMve   Guv*,'    Journal    4f 

rAtuHotnif  H  lU  ia  lltytiol.,  \ei&,  Nn.  6,  S«>pit.  ami  Oct. — D.  Jotirdanct : 

Jttftiinte  de  la  Prrsmnn  dr  FAir  *ur  la  Vie  dr  VHmame  ■'  Cli'iMtn  d'.illttude 

el    Climat»  de    AIoMapne.     I'arift,    ]rs7t). — J,     Pirclier;    '  Tlie    i^neiiinalic 

ApfMntlu*  nt  .Mur*!!,'  Vur1*ljalin»!'Mrift  fTir  Klim/ilolvyu'  v>n  Jttimrr  w*trf 

flfayiiiMiirf,  viil.  i.  187&— G.  V.  Ueti!g:  'Tlie  f>t>|ilnyin(-nt  i>f  ihr  1orri;unl 

Air  PiMcura  of  iho   I'Dcitniatic  Clinnilx-r  Tbi>m))«i:iti<-Ji]iy.'    H'tttfr  med. 

WoeAmfcAr.,  1875,  N.w.  2."(  nriil  24,— M.:  "Oii  tli-?  Alworpliwn  of  Oxy§wi 

jn  tlie  Lail{(8  under  Ordinan-  and    liicrc-aAcd  Air  PrcMure.'  Pfttitt'i'*  Arrhir, 

1875^  vol.  X.  No«.  10  nn>l   II. — .Siraoiu'lT:  -Ontlii'  lnllu«tic<i  of  CoiuUnVKd 

H  Air  upon   tbo   Ovueni  XuUiUuii   of  tbr  livtiy^  PrirrAnrg.  mtd.  ZeiiteAr,, 

^  urn  Mfim,  ToJ.    iu.    y.   I'M.    1W6.— J.    C.    I'mvtiz:    Am-AmyAm    ejji^rr- 

m^ntoL*  »ur  if*  Efrt*    Vhifti^o^i^tttm  Ae  l Atiffmmtati&n   He    la    IWMictt 

AtmoephMquit.     Paris,    <j.    Maseon,    1(^75,    t^.    p.    60.— ('.    FocUnini: 

'RreviMtmi  Onni  niU'   Arnitrniiiii   r    millo   HubilimcnUi   ni«diuo>po«u- 

nwtieo  ili   Milaito,*  O'k.  L<imb.,  \xxv.  J7,  -II>,  60,  &1,  167J>— Jowpttaon : 

On   J'njfimor    tl'alda^ry:    Caiu/Mii-iitM   nf    tAt  Pneumatic    CMnrt    kHA 

tia  Traatfvrtabtf    I'tuvHiatie   Apparalta.      Hnnibiirjr,    l)<7->,  ('.  K.   Nnlt>>, 

Ko>  8,30  ]•]>.  —  SivlTvimMUi :  *  t.'UiuaU>]o]rT  tuid    AtTvtlitfnipcuUca :  (.'ritical 

EtpoMlka,'   Gaz.   .V^H.  dt  Stratlmurff,  Ko.  10.  Ott.  I.  167S.— SiuMoatf: 

^  AM)tA/eapie,    with  faat  vnntdeutK      Giinaioti,  }^7^,   J.  niclc#r. — HnUer: 

B  '  Hxpiraiioii  trrtm  the  PnF'iinu.tii:  Caluiiet  inio  Vmf  AtmoHitberie  simI  Rnr^ 

flnl  Air,  and  TrcatmeDt  of  PnlnioDarr  Etuphyama,'   NwHsr'  mrd.  ttvMf, 

99,  90,  llj7(f.— Strinbo  :   C<Mlr^>tUi4'Mt  (•>  tAe  PAgti^hffif^  Iif/UrtUf  of  Com- 

ftrmtnt  Air,  Iiiaug.  DlMerU     BfrlJD,  l'^77.— SctijTUiumkl :  On  ihr  lafiumct 

«f  RarefUd  Air  \*poa  (At  Human  Or^iairm,  Inaug.  Uiswrl.     Unlin,  HT?. 

t^O.  Lauffi'':  ' CoauDunicaUon!*  "o  Uii;  Action  uf  tlio  TrBtuprtH«l>l<-  r>ica- 
nalic  Ap[>iir*luB,'i;ptifMAr  uted.  HwAnwcAf.,  37,  1877.— P.  Hujipi^^jeyl"?: 
/tty^'o/uyutr'V  CAetuie,  part  I.  p.  iH,  1^77,  and  part  iii.— II.  Jakohaori  and 
\jaatw>:  'On  ikc  laflucncw  of  Ki-sudMioi:  i»  Cumprwaed  Ait  on  Blood 
rreauiK,'  CttitralAlaU  far  Jir  uted.  JI'iutturA..  No.  01,  1877.— O.  Lan^ : 
'Thvapautic  UWrTaiiooa  >m  lljp  .\ctioii  of  tlw  Traii'|iortaUo  Piwumntk 
AppamttM  and  of  tlw  Pixiiuialic  Ca1>in*-l,*  TtmOrAr  uitd.  n'arAtaurhr.,  51, 
AX,  1877.— ftoloiiikn;  ''rbe  TreatinpiK  of  DiBcasn  of  the  Reapintoiy 
Or^am  vitb  C'nuiprcMod  Air,'  IVtertb.  tttrd.  H'«cinuvhr.,  i0,  1877.— 
BbwIKt:  '  Om  the  Ir^liemv  af  ttrtidrnrr  in  Hnrr/Sed  Air  <in  tAe  Finn  a/  tAe 
/W*^  fWi«,  litaujr.  Hiiwort.  IWriiu,  IKf^^.— I',  IVrt :  La  I'runrm  Jtor-r- 
m6triq»u!  RetAefrAn  df  PAiftiol-igie  Et  p^nmetUuU*.  rnr!»,  1^78,  HaeaMi. — 
, jEaukomtn :  'Tim  PnMinutie  Ckblnat  and  lite  Tnuwparialila  PiiauDnlic 
hppatKtiu,'  fiAweistr  i\>rr.-Bt.,  viS.  1879. — W.  Mareet:  *  KxprrinwoU  oo 
piration  at  DilTarrDt  .\]titiidai>.'  ArrA,  deii  Scimt**  /^^wfUM  tt  Xatnm 
Uxti.  31il,  Juin  1878:  Amnual  Hrjpelfr,  clxssii.  p.  SiO. -(*,  t. 
Jiiehigi  'Tlic  pDLiuaatif  Cabiii«i8  uf  lleicldfalMlI,  ilietr  Ittriilu  iu  ;\*lli- 
loalic  Catafrlia  and  f'^pbTwnia.'  DfolfAt  aied.W"rAfnnchr.,24.2!i,  1^(70.~ 
r.  .MarcK: '  KsporimcnU  od  KMpiiaiion  at  I>ifli:nnt  lloi^Uontlw  lilaiid 
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nml  tLe  Peak  of  TcniTilRi.'  ;Vikt^m.w  *>(  liie  Ito^  Socitig  * 
\\\\m.  p.  4(tS  (So.  Iflfl).  April  I8il». -K.  Le,v«i,-n ;  -Oa  ib«  Aftctlm  uf 
liir  ,Spin*l  (.'ortl  CHU»od  by  S>idd«-n  DiisiuiitinQ  of  ntPiowtrie  PnwMn,' 
Arch,/,  Ptgriaatrie  n,  Scrwnkninkltritm,'vt..  i*.p,  .'11(1,  1870. — Fr-  Kcliultir: 
■Oa  tW  Aflcclioiia  uf  Um  Spiiuil  font  Mti  up  uft4!r  ibt>  [nfluenoe  of  t*A- 
ilcnly  Lavvixtl  Air  I'towuiv,'  Vircli.  Areti.,  Ixsis.  p.  124,  1879.— G.  t.  Uf 
lii)::  'Ap  Appnratiu  for  ItlDftnituijf  ^be  Prwwiro  of  Alt  on  tlio  Kcspintim,' 
Ar^./.  Anal.  u.  I'iyi-Jojf.,  H  Mul  4,  |..  -ft*!,  1870.  S.  Hwlm:  *Inflii.>r*r 
•<f  IVmpnwtNl  Au  ou  lfa«  QuuiUly  of  Irw  in  tlic  lluiumi  8ubjn-C 
i>H»eAr./uf  kli»,  MrtL,\.  I, p.  lOS),  leTlX— WiililMtburit:  •  Pttnmalif  Tmi- 
iwirf  ef  lUtpiratorjf  aud  CimUatoiy  Affefti'ms.  ie.  Berlin.  !»*(),  .V. 
Iliwhwalii.— O.  T.  Lwbi^;  ''l*bo  PdoobmIw,"  Z>nd«-jl*  »(rti.  H'ontnuMr., 
\i.  :f2, 1)«.S0.-'A.  Fruiikitl:  'On  ilia  Intlueim-  of  C<>iid«ii-iHl  kiuI  lUn-litO 
Air  upon  llie  Chwige  <'f  Matter.'  Znt»rt-r.  f-r  Miu.  ,Vnl.,  ii.  JJo.  1,  l8HI.-:_ 
|iLUu.W;U :  Zrii-iueA  i/ef  fiUgsii»iluclirH  ntUttwUudtH.  Uerlb,  1881, 
llirecliwutd. 


A.  coy  DENSE  I)  AIR. 

PNEUMATIC  OHAMREUS  (HKI.I,!?,  CABINETS). 

In  »nli;r  to  caucf  air  uf  lUffet-fnl  Jc-gnts  of  lit-nsity  to  net 
not  onlv  on  tlii!  puliiionarv  tiiiifam;,  but  iibo  on  Llivwiiulc  bwljr» 
we  rcrjUire  apparatus  into  wliicli  t!ir  pationts  ciiii  be  received 
nud  wliere  they  can  rcmiiiii  for  ii  long  time. 

The  liiviug-bull  nerved  a*  a  iiiaH  for  their  eonstniction, 
niid  TntuineV  iqijKiralttii  tuiti  in  ]iart  iulopted  its  shape;  tka 
Ki-etteh  stiU  term  tJn-sp  ■A\i\Ktra.U\'ii  clovhfH  ■jiiitumuUque*.  At 
present  the  pncinimtin  rhiiinhpr  diflTei-s  cnnsKlembly  from  its 
(.irigiiiul  fonn ;  iiisteatl  of  being  composed  of  plntrs*  tif  wrouglit 
i?heef.-ii-oii  joined  logetlier,  a  complete  structure  of  brick  lia« 
bt-cu  iulroduced  hy  Simonoff.  Although  vro  should  not  Ioe« 
tight  of  the-  principle  that  mreliod  a?  well  iw  condensed  air  is 
viihuible  for  ite  nieehaaicid  and  physiologieni  effects  on  the 
diw?ufi«d  orgaiiifiui,  yet  at  prebt-m  piiuunuitie  apiinratiw  an* 
clii<!f1y  adapted  for  the  ase  of  timdenwd  air,  us  wrlit-n  rarefied 
idr  Sftinut  indlcatwl  it  is  tlinugbt  lifHt  to  avail  onuMOf  of  th& 
nntiinil  diminution  of  air  pressure  provided  in  tht-  nurm-nni* 
i-i.vBt«l  he;dtb -resorts.  In  I^ange's  iippanitiip,  however,  at 
.l^hannisberg  the  air  in  the  cylindrical  siiaee  couUI  alsi>  be  nire- 
tied,  .ind  positive  and  negative  degives  of  presaure  could  be^ 
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tifrcd  at  [iliMuure.     The  saine  in  die  easB  with  the  pnoumittiL' 

(.■liainber  in  tb«  Jewish  Hmpitnl  at.  tlerltn.     I^rtly,  NouLoiiiui 

^  bus  i]uir^  rtH-«>utlv  xxfuA  rarefipd  air  in  ibe  pneuinalic  i-haoiber 

Hat   Kiirich,  aud  in  Iht?  case  of  tfuiplivseumtous  niul  uathmiiliv 

Hcfiseswith  fuvauinblc  rci«uIUi. 

^^^  CONSTRUCTIOK    OP  11IB  PNEUMATIC   CnAMHRItS. 

^^^P  1.  Taharifft  Appamtiig. 

B  Tnbari^'i*  oiiparatos  constructed  on  the  principle  of  the 
(Uviag'liel),  is  in  the  form  of  a  hollow  cllii>^d,  whoKc  lung 
H  diameter  io  vcrtictil  and  it?  short  horizootal.  Ttic  Wwcr  third 
Vof  the  ellipsoid  i»  «uuk  into  the  earth  nnd  80{)Qrated  from  the 
upper  pai't  by  a  wooden  floor  on  a  level  with  the  ground,  eo  that 
the  appuTHtiiM  emell;  resembles  n  Inrge  bell,  mid  it^  <.-njDd>lL-  of 
rontaining  4  to  12  persous.  The  floor  of  the  ajt^iaratus  id  ptr- 
fomted  with  numerous  orificcni,  by  ineanii  of  which  the  air  of  the 
two  bell  spnceA  voimiiuiitcatcts  while  ear^ietK  conceal  them  from 
the  eje  nnd  4  to  \'J  chuirs  placed  round  the  table  in  the  eentrt- 
are  ready  for  the  iiersonii  who  arc  to  take  their  Bittings  in  the 

I  Apparatus. 
Hie  bell  itself  is  TOnstnicted  of  wronght  Bheet-inm,  the 
thickness  of  which  is  cn|)ab]e  of  bearing  a  pres^tin^  three  times 
a>i  grwit  a*  lliat  applied.  The  walls  are  lined  internally  with 
[■added  ailk  itr  le^ifher  and  funiitshed  nilh  one  or  more  windows 
of  glaiM  an   iuch  tliick,  which   are    rivpted  into   Hjmcial  imn 

Icylindi-rji  in  the  curved  wall*  of  the  bell,lhiit  the  iiuni'.*ofgla(is 
tuay  not  be  exposed  to  any  cun-ature,  and  ihus  bo  iH-esen-ed 
Eintncraelntig.  The dfx^r, opening  inwitrdly,{e  sarrouuded  with 
an  uidiarublHT  rim,  and  so  exactly  fitted-iu  that  it  is  hermpil- 
pnlly  elosetl  by  thf  air  ]>reMure. 
An  anlechiuubcr  in  cummanication  with  the  entrauce  of  the 
iippanituH,  rlnsitig  sjinutaneoitxly  by  a  Yfllve  (fig.  78),  [iermit<> 
iiigp.tw  Mild  cgreHs,  wiLhciut  any  material  change  of  the  air 
prewujv  in  the  appanitiu.  A  tuche  introduced  iuto  the  wall* 
elotiiig  by  a  vulvei  MTvea  for  conreying  »m»ll  ohjecti>  in  utid 
out.  A  liell-puU  admits  of  eoinmuuiention  with  (he  porRons 
,t«ide  the  ap)uinituif,tbe  physieiau,  moehanicians,  &c.  Tbero 
alio   a   thermometer   inside  Tabori^s  appomtUj:,  to  dcler- 
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mine  the  tt!in]i(?ratur(!  of  the  air  in  th(>  bell,  anil  also  a  metal  or 
in*>r<.>iiry  manomftter,  wliich  hIIows  tlii*  increase  and  decrca&e 
of  air  prewiirp  to  be  read  off  on  a  scale.  In  other  a|i|)ar»tas 
constructed  on  the  jM-im-iple  of  TBbarip's  the  iiiannnieter  i» 
placed  outside  and  coramnnicatee  with  a  tnbe  soIdi>red  in  the 
wall.  A  psychroineter  U  also  added  now,  to  determioc 
aniuunt  of  tnoislure  in  the  air. 


^ 


Fiu.  78. 

Fn?«h  air,  taken  from  a  KiiUably  selecre<I  place  and  filt* 
thnmgh  cottxin  wool,  is  continuously  punipnl  into  the  njipamtu-S 
(schemati rally  represented  in  tig.  78»)  by  means  of  a  steam  engine 
through  a  tube  fn,  fig.  78)coniinHnicatiug  with  the  lower  extre- 
raitv  of  the  apparatus,  whonce  it  makes  its  wiivlhrough  the  perfor- 
ated wowden  floor  into  the  chftmber,  and  passes  ngain  into  the 
oi»en  air  throni(h  an  outlet  tube  (a')  inserted  in  the  opjiosite  enc 
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The  pump  coDTcying  the  air  is  a  double-action  nir  pump, 
two  boilcPB  wliicli  ure  so  constructed  tliat  white  the  on 
tfjnptivd  the  ■>thfr  filh,  thus  allfwing  a  tmiform  su]>ply  nf  ain 
In  order  to  b*^  able  to  rcgiilnte  at  plwismv  the  jircssiire  wi 
thL>  l>ell,  the  inlet  and  ontlet  tubes  nre  furnished  with  mean 
iiicrense  the  afHux  and  efHiix  of  nir.  If  a  gmdual  ult^^'ation'i 
air  prpssurt- is  (UrMrt^d,  \\w.  outlel  orifice  is  narrowed,  so  thaf  I 
air  lloWA  out  at  n'  than  tlmt  which  Hows  in  iiitu  If  b  conHtnni 
elovntion  of  prettiture  i^  to  be  maintained,  then  let  the  diun<- 
(innntity  of  iiir  How  off  iit  u'  ju  that  which  outers  at  ti.  Anjr 
liOHtiihle  extfoss  of  the  de^dred  maximum  pressure  i^  checked  bj 
a  safety  valvp,  which  in  raised  when  the  pressure  increaeef), 
thu?  e(|nnUaes  it  aguin. 

'Pile  rtppamtus  at  MontiwUier,  Lyons,  Nice,  London,  Stoclc- 
Iiohii,  Stnttgart,  ami  St.  Petersburg  have  been  constructtNl 
Uie  plan  of  Tiil»irii''s  iiii|i»nitn». 
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2.  G.  Lanffe'9  Apparning  {v.  Vivenot). 

Ln  form  and  construction  it  dilTcrs  somewhat  from  Taharie's, 
and  was  first  set  up  at  Johannisberg,  aftenrards  at  Ems  ;  in  it 
V.  Vi\*enot  carried  out  the  chief  of  his  laborious  iuvestiga- 
tiouii.  Tinge's  principiil  nim  war  to  dirninisU  the  ex|»ense  by 
itiraplifying  tht;  eomrtmction,  as  well  as  to  introduce  iminttve- 
mi^iuts  in  the  ventilation,  the  warming,  nnd  the  oonting  of  the 
air  in  the  ap|iaiatus. 

Weighing  the  circuniatuncen  to  he  taken  into  consideration, 
]<ange  guve  his  njiparatini  a  lylindrical  iuftuid  of  an  elli|>Kuid 
fonn,  cloccd  at  top  and  bottom  by  two  iron  platw  couvcs  inl«T- 
nally.  The  latt«r  are  secured  by  an  iron  hai  running  through 
the  centre  of  the  eylimlRr.at  tlio  upppr  ami  lower  end  of  which 
an  iron  tjansverse  band  is  screwed  on.  The  drawing  in  fig.  79 
gives  the  front  view  tliirty-ffli  times  reduced,  fig.  80  the  ground 
pbn,  5g.  91  the  trani*verse band, fig.  82the  longitudiniil  stt-tion, 
fig.  83  the  transverse  diameter,  6g,  84  the  ^ierforate<l  wooflen 
floor  of  the  apiMimtus,  whose  dimensions  had  to  be  ada]rted 
to  the  Rpai'e  available  in  the  establifhnient,  and  which  there- 
fore was  only  cai>ablc  of  containing  four  i>ert;ons.  Its  vertica]_ 
diameter  ie  eight  feet,  the  transverse  dinmcter  six  feet,  tl 
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•circumfd'cuve  of  the  cylinder  uinctcca  feet,  tlie  cubic  capacity 
of  tbe  cliamber  226'08  cubic  feet,  Slicet  iron  ^V  of  «n  tn^;!' 
thick  wfiB  u«e<I  for  the  roiistruction  nf  (he  oyUn(i<?r,  she^t  iron 
\  iuch  tliii'k  for  tlie  vaulted  cuiiolas;  the  iron  liai-s  nmniQg 
thnmgh  vertioilly  were  an  Inch  tliick,  the  glass  window  J  to  I 
inch  in  lliickuL'ss.  The  double-iictiun  air  jniinp,  which  driveii 
the  prcvioiu^ly  filtered  Jiir  lakcn  out  of  an  npen  9pnce  into  tbe 
apliaratus,  hii«  f^ix  inches  (15-70  centimetres)  piston  di&metcr 
and  nine  inches  (23'50  centimctreB)  piston  lift;  consequenllv 
it*  biiBe  ij  fi'ckoned  iiccording  to  the  formnin  r'.irs:  iy3*4;i 
cubic  contimelres,  and  its  cubic  cajiaoity  at  4,547  cubic  cciilt- 
netree.  As  tho  air  pump  han  double  action,  therefore,  without 
taktuj;  into  calcuhition  some  iinavoidabh*  loti^,  9,094  cubic  oeiiti- 
nM-tn*s  of  air  w'ith  one  lift  of  the  piston,  and  vrlth  kIov  action, 
with  20  lifts  to  the  miuiitc,  181,OH8  cubic  centimetrca  of  iiir 
OK  conveyed  into  the  pneumatic  apparatus.  'ITit-  machine  can, 
going  mod^mtely,  make  30  lifts  in  the  minute,  in  which  it  con- 
veys 9oroewhat  over  15  cubic  feet  of  air  in  the  minute.  Tlie 
cubic  cajiavity  of  the  apparalii!;,  2S6  cubic  feel,  divided  by 
the  latter  number  (l5),3Uowa  the  air  in  the  Ap|iaratus  to  be 
completely  n^ncwwl  in  13  minutes  with  30  lifts  nf  the  double- 
action  pump.  Now  V.  Viveuot  culculnlea  one  n-spimtfon 
at  700  cubic  centimetres,  therefore  20  rcApinitionH  at  14,000 
cubic  ceutimelreis  ^o  that  thus  four  ]>«rsou6  woidd  use  56.000 
cubic  ceDtimeti-es  of  nir,  i.e.  the  third  )turf.  of  the  ait  which  the 
Ktenm  engine  is  4<a[nble  of  conveying  to  them  with  lilov  ai'tton. 
If.  V.  TJeHg  hai^  however,  prrtveci  that  tJiiH  calculation  \»  m- 
accurate  and  that  a  far  larger  supply  is  ncccsHnry,  if  not  only 
sufficient  lur  for  tlie  iT!t|>iralury  pnu'cse  in  to  he  providt-d  in  the 
apjMratiui,  but  alBo  5¥i>h,  pure  air  as  free  hnom  exyiiratory  pro- 
ducts as  potstible,  with  the  due  jM-oiiortion  of  airl)onio  acid  (0"l 
per  cent,  according  to  Fettenkofer),  such  as  is  neceanry  for 
hcaltliy,  well-ventilated  dwel  1ing-ii]Micej>. 

MTiile  the  regidalion  of  the  presnure,  the  eom-eyance  and 
the  remornl  of  air  is  the  sune  in  I^nge'^  as  in  Tnhari^V  appara- 
tus, and  the  internal  conxtmction  is  also  the  Mime,  I.,ange  ha:: 
■lito  inlmduc«Hl  into  hi$  apiniratut^a  regulator  which  prevents 
l)ie  Jerky  cntnince  uf  ihu  uir,  and  luiollier  contrivance  by 
which,  in  cn«c  of  ncceseity,  the  cumj-ressed  air  may  be  impre^i- 
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nated  witii  vajiourised  luedicinal  gubstntices;,  nuh  a-s  pine^oae 
oil,  &i^ 

Liiuge  nees  two  methods  for  lowering  the  possibly  too  high 
t43iiapcratuire  i»  the  chnmber— first,  cooling  tlu-  lur  before  it 
penctrntci^  into  the  diiunber,  by  n|iplying  eoUl  water  of  12°  B.I 
to  \\\v  uir  pump  and  the  conducting  jii[>eE  ;  and  Recondty,  eask- 
dtictiug  cold  water  into  the  dixh-like  i-pace  in  thr  npper 
Mirfiice  of  the  ttpimranu,  whence  it  luaj,  if  necessary-,  flow  off 
through  rtimill  closiible  orifices  alwi  on  the  outer  lateral  wall*  of 
the  iLpi)nniluH,  where  it.  \»  »uakeil  up  by  hirge  piecus  of  lini^o 
huug  there  and  eip-uporated.  The  wartmug  of  the  nir  ia  tj)« 
iipiHimtus  during  the  cold  reason  i^  effected  by  heatitDg  the 
room  in  whieh  il  titandR. 

Lastly,  I^nge  tleviaed  another  eontrivanoe  hy  which  (lie  air 
in  the  aptiaratuH  can  nut  only  be  i-ondeneed  but  also  nirtffied  by 
nieuuH  of  a  flight  altenttioii  in  thcr  air  jminp.  If  the  hitter  is 
denred,  the  door  on  the  outer  side  must  he  opened,  t.e.  huiig 
in  the  u])]HJHilc  wiiy,  fto  that  it  may  1»-  hermcticaMy  closed  by 
the  outwaul  pressure,  m>w  tht-  ulrougt-r.  0.  Luogt's  appamtuF, 
like  tliat  of  TabflritS  served  as  a  model  for  Diost.  of  the  appara- 
tus u?ed  nt  that  tim(>  in  Gemiiiny,  e,g.  at  Neusohoneberg, 
Berlin,  Vienna,  Hanover,  "WieHlmden,  jitid  other  plHces. 


3.  AiijKLnttu*  ofG.  V.  LltHntf  at  TUlvheiihtU. 
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The  pncumatie  chanibor  built  by  tj.  v.  Licbig  at  Hcichen- 
liall  differs  from  those  previously  constructed  in  very  osi^ential 
[xtintFi,  the  iilteratkinA  remedying  ;i  uuuilter  of  considentbU- 
defects  and  di*>tnrbHnce3  which  had  existed  iu  all  preceding 
uppnratux  and  which  ioterfereti  with  Iheir  geucnU  therapeutic 
utility.  luipniveiueut.*  wt-re  effected  not  only  in  the  form  and 
h\vxe  of  the  construction,  but  especinlly  in  the  mode  of  venti- 
lation, tho  warming  jind  cooling  of  the  nir  in  the  rooms,  owing 
tn  which  the  Kuiehenbilt  ehauiber  (projuirly  of  the  brotben 
Mack)  is  found  to  be  now  tl»at  which  best  satisfies  the  physioo- 
physiological  and  therajH-utic  dwimuds  (fig,  fi5). 

Afi  rcg]inl(i  these  iiupruvcuieuta  individually,  the  apparatm 
deviates  from  all  prtn'iauit  apparatiu  — 
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(I)  I»  Farm  Aitrf  Spiu*j 

as  It  forms  a  cornHnation  of  thre«  equally'  larg»  rooms  of  sheet 
iron,  two  of  which  lie  close  to  the  third  ceutral  one  and 
ooiiitnuiiicat«  by  means  of  an  autet-haiubi^r.  >SiK(L-e  for  the 
anteroom  is  obtained  by  enclosing  the  £r«e  apav«  out«idc  aod 
betveeo  the  thr«e  chambers  bj  n  wall  contftining  the  door  by 
which  tho  antechamber  is  entered.  The  three  other  walls  of 
the  aiit«ohamber  are  formed  by  the  waUsof  the  three  chambers 
ihorosL'lves,  which  are  entered  by  doors  from  the  witeohamber. 
Bach  rciom,  amply  lighted  by  three  windows  of  thick  glans,  b 
'2-&3  metres  high,  2*04  metres  in  diami-tcr;  thus  it  has  a  hose 
of  3-276  cubic  metres  and  a  capacity  of  7*651  cubic  txutinietree ; 
!*o  that  three  persona  can  sit  rotind  a  table  in  each  of  them,  and 
con!>e(|uenLly  iiiiie  persuns  together  cim  be  aeeommodated  in 
the  whole  apimratus.  The  antechamber  is  much  smaller ;  iU 
average  width  is  1  metre.  Its  depth  1-3  metre,  and  it  iii  at  the 
same  time  somewhat  less  high  than  the  chambem. 


oona  and 


(2)   The  hifiotr  of  Air 

S -produced  by  an  air  pump  which  stands  in  another  room 
set  in  motion  by  a  steam  engino.  The  engine,  aucking  in  the 
air  throuijfa  a  wide  titi  pil^e,  first  drives  it  into  a  small  exter- 
nal reservoir,  and  thence  into  an  iron  jiipe  4-1  centimetres  long, 
one  end  of  which  is  directly  ojuiittt ed  with  the  regulator,  while 
the  other  commuuicatCM  with  twn  iron  tiil>es  each  7  ceutimetrea 
in  diameter  and  29  metres  in  length.  These  two  tubes  rmi 
underground  parallel  with  one  another  at  some  distance,  and 
-when  they  reaeh  the  apparatus  enter  it  at  each  side  of  the 
door  of  the  nnteclijtmber.  Before  their  entrance  each  tube  ia 
furnished  with  a  stopcock.  A(*  the  wooden  floor  of  the  ante- 
chamber as  well  as  the  caq»eted  floor  of  the  chamber  is  peifo- 
rate<l,  mid  there  is  an  orifice  also  under  the  floor  in  the  wall 
which  sejuiralea  the  cliumber  from  tlie  imtechnniher,  therefore 
tbe  air  enters  the  chamber  from  the  antechamber  through  the 
orifioee  of  the  wooden  floor  and  through  the  pierced  chambm 
walls,  so  that  the  antechamber  at  once  $er^'e$  as  a  great  rega- 
Ifltor  of  the  prosstiro  in  the  chamber  and  i)revcnts  the  paUent*a 
feeling  the  jerky  penetration  of  the  air.    The  passage  of  the 
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lur  out  of  the  cliamher  occurs  ihrougli  orifices  :il)o%'e,  near  the 
ceilitig,  clmet]  by  gratings,  to  wbtcli  tliK  outlet  iwpes,  fitmiehcd 
vritb  re^tlnting  cwclu,  are  uffixrd.  It_v  jtliu-ing  a  cloth  at  the 
putrance  of  the  cxtcnial  outlet  pijx-s  the-  r'uiiicIk  Attending  the 
efflux  of  iiir  arc  Eilonci-iL  A  mercury  iiiiiuunictcr,  witfa  milli- 
raetre  dtvisioas  for  detennining  the  aii*  ]>rtssmc  in  the  chambers, 
ist  pbiced  outside  near  the  dour  in  comuuiuicutioii  with  the  nnte- 
chamher,  while  withiu  and  near  the  wiudow  of  the  single  cham- 
ber an  Aiigiist'rt  jisychrmneter  shows  the  tem{)eiature  and  the 
amount  of  moisturi;  in  the  iiir.  The  iIouhle-Action  air  pump  yields 
with  every  lifl  27"3  Htres  of  air,  and  the  piston  moves  up  and 
down  somewhat  over  140  timeo  in  the  mioule,  so  that  constantly 
an  overplus  of  air  etreanis  into  the  chtunbere  and  an  uniTorm 
regulation  is  brought  about  Kich  lime  by  iin  a-^Histant  who  etandi 
at  the  antechamber  and  ubHerves  manometer  and  psjchrometor. 
The  difference  therefore  between  the  regulation  of  jiressurc 
to  the  Reiebenhall  apparatus  and  that  previously  U8«d  is,  tliat 
here  the  increase  of  pressure  is  produced  by  increasing'  the 
iifHox,  uot,  as  in  the  other  apparatus,  by  am??ting  (he  efflux. 
Ity  this  mode  only  can  wc  obtain  ^itisfactory  ventilation. 


(8)  Fbr  Heguiali»f  lA*  TeiMjter<^ttrf,  lAt  Warming  ami  Otttling  of  tike  Air, 

B  v..  Liebig  ui>es  the  two  feetling  pipes  which  convey  the  in- 
streaming  air  and  which  cfmmunicate  with  each  side  of  the 
dour  of  the  antechamber.  The  iiitlowing  air  is  warmed  in  one 
pipet  cooled  in  the  uthen  The  one  feeding  pipe  is  warmed  by 
the  Gteam  of  the  engine,  which  is  conducted  into  a  reservoir 
through  which  this  pipe  rons,  while  the  necessary  cooling  of 
the  air  in  the  other  pipe  is  obtained  by  passing  it  through  a 
reservoir  of  water  kept  at  the  (emperatm-e  desired.  HpRideB 
thin,  in  the  ap^Kiratus  at  Keicheuhallt  as  in  that  of  Kins,  cold 
nir  may  be  carried  up  to  the  roof,  which  \mi  the  «iune  dish-like 
shape,  and  can  trickle  down  thence  thmiigh  ^mall  ortfioeB  at 
the  edge  along  the  wuU,  and  bo  rapidly  evaporated  by  means  of 
rottgfa  lineo  cloths.  When  these  eonirivances  are  properly 
loanageili  there  is  no  difficulty  whatever  in  not  only  creutiof 
any  suitiible  temjiemture  iu  the  intfrrior  of  the  chamber,  hut  also 
maintaining  it  at  a  sufficiently  uuifonu  rate  for  a  ven*  long  time. 
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4.  Lastly,  Liebig  liiu  hit  upon  ft  contrivance  bj  vKic 
lower  pi^esfiore  niay  etist  io  one  of  the  three  chamber?,  wl 
in  the  two  othere  a  iU'Wt>  highly  coinprt'tjeed  air  etUl  romiijii*. 
For  this  ptiqiose  he  lins  bmught  ibe  orifice  wliicli  goes  under 
the  floor  of  tbt?  antt?chninber  into  thii  cbamber,  not  cUrecUy 
intu  coiumunication  with  the  chamber,  but  bns  placetl  there  a 
copjicr  pipe  abuut  three  centinietrefl  wide^  which  runs  under 
tLe  Boor  of  Iho  autfcbiimher  and  goes  through  its  wall  near 
the  door  towarde  thf;  oulsidr,  mitc'ring  the  cluunbcr  about  a  foot 
above  tbe  place  of  exit.  Ah  the  imrt  of  the  pipe  which  is  seoD 
oatnde  the  antecliamber  is  fiiniiHhed  with  a  cock  by  the  turo- 
ing  of  whicli  tlip  nfflux  of  air  is  sominvbat  retarded,  a  pressure 
sltglit  er  than  t but  iu  the  ol  her  two  cliainburs,  as  cau  be  Bhown  by 
the  manometer,  can  be?  FRtahli^^hetl  in  the  chnmber  in  question. 

5.  As  an  rutiniat*  for  dett-rminiiig  the  v(-ntUation  and  for 
oontrolliag  it,  Liebig  has  adopteil  the  percentage  of  carbonic 
acid  in  the  air  fixe<i  by  von  Pettenkofer  =  0*1  per  cent,  for  weU- 
ventiljited  inhabited  roomri.  As  pure  air  containing  0'05  per 
eeut,  of  ciu'bonie  acid  is  used  for  filling  (be  a]t]mmluii,  the  air 
in  the  appamtu?  cnn  absorb  anotht-r  hulf-volume  of  carbonic 
acid  before  it  will  contain  (1*1.  per  cent.  According  to  v. 
Petteukofer  one  person  expires  in  an  hour  300  litres  of  airwitli 
4  per  cent,  carbonic  ncid,  i.e.  12  litres  of  cirbonic  acid.  If 
now  we  desire  to  obtain  air  of  only  1  per  cent,  carbonic  acid 
in  the  apparttus  we  shall  require  to  each  J  litre  of  carbonic 
ncid  of  the  ex]iin>d  air  1,000  litres  of  pure  nir,  which  must  far 
exceed  the  nmoniit.  of  ventilation  which  Vivenot  nnd  I>ange 
have  aemnied  for  their  apjKiralus.  Tlte  Reicbeuball  ap|)aratue 
for  coutrolliuu:  veutihitiun  Is  tested  every  year  IJ  hour  after 
the  commfnccmmt  of  the  sitting;  an  estimntioii  of  the  cni- 
bonic  acid  in  tlie  air  of  the  appamtus  is  repented  for  one-  and 
more  persona  and  for  each  person,  in  onltr  to  find  again  the 
exact  position  of  the  outlet  cock  iu  which  the  pi\>portion  of 
eai'bonie  acid  in  the  air  with  1,  2,  or  3  persona  in  the  chamber 
is  normal.  The  {Hiintfi  ascertniued  nre  noted  on  n  nenle  on  the 
cook.  For  th«  more  convenient  conduct  of  the  chemical 
analysis  small  cocks  are  attnched  to  the  apparal ii?,  hy  which  the 
air  may  be  drawn  off  at.  any  time  in  any  quantity  desired. 

In  addition  to  the  many-chanihered   apparatus  a  single- 
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chambeFed  one  for  six  persons,  with  eimilar  construction  and 
fittings,  iii  now  set  up  nt  Keichenhiill. 

Owing  to  the  improvem^'nts  introducod  by  V.  Liebif;  in 
ventilation,  cooling,  and  warming,  as  veil  as  in  the  po««jbiUty 
of  applying  varioua  degrees  of  pressure  and  the  Kimplicity  of 
tbe  meubjuiism,  Ihe  Beicbenhall  api>aratas  is  ouw  really  a  model, 
to  be  tuktfn  into  conuderutiou  in  tbe  const  ruction  of  ql-w  appe- 
ratus,  whether  single  or  many-chambered,  according  to  need. 

4,  SiinQTioff^a  AppanUiia  at  St.  Petenburg, 

In  Siinono^s  establishment  nt  St.  Petersburg  there  are  not 
only  two  iron,  but  there  is  also  a  stone  apparatus,  which  consists 
of  two  rooina  and  is  constructed  on  the  same  principle  as  the 
iron  ones, 

8imoiK>fir«  object  in  erecting  it  was  l«  offer  the  greatest 
possible  ctiinfort  to  pntieuttf,  and  he  vias  aUo  influenced  by  the 
circumstance  that  a  far  more  exact  regulation  of  heat  can  be 
carried  nut  iu  a  stone  building,  on  nc<^uuut  of  its  being  a  had 
conductor  of  heat,  as,  according  to  Despretz's  ex]ierJTni'u(s,  brick 
conducts  heat  thirty-five  times  more  slowly  than  iron. 

The  building  iu  which  the  atone  apponitus  is  to  he  placed 
is  peculiarly  conntructed  ;  it  consists  of  two  small  rooms  with 
thick  vails,  and  ia  fiu-ui^htil  with  iron  window  and  donr  firamea 

tinstend  of  wondcn  ont-s.  Scfu  from  without,  there  is  nothing' 
to  distinguish  this  building  from  tbe  others.  The  inner  room 
(fig.  8G)  differs  from  ordinary  »ilting-roomii  only  io  tt«  circular 
form,  while  its  furniture  is  somewhat  more  elegant  than  uaual. 
The  |iutiunts  are  platted  only  in  the  back  larger  compartment ;  in 
the  front  on«  there  is  an  iron  stove,  also  a  water  closet  which 
tbe  {Xktienls  can  use  while  remaining  in  condensed  air.  A 
i|»eaktug-t ube  and  a  system  of  electric  signnU  alfio  facilitate 
May  communication  between  phj'sician  and  patit-nt,  By  means 
«f  a  double  door  the  ])attent  can  at  anytime  leave  the  apparatus 
and  tbo  physician  cuter  tt,  without  iu  the  least  altering  the 

■  4»iideiiffltion  of  t  he  air,  consequently  without  even  for  a  mom«nt 
int4>mi Idling  its  action  on  the  iHitient«  remaining  behind  fn  tbe 

^  ap|mrUuii. 

H  In  this  Mune  way  the  stone  apjmnitns,  funiivhcf]  with  all 
cotivenienecs  and  with  the  meww  of  eauy  eommtmicatJon  vith 


r 
I 
I 


I 


eSO  RESPIRATOR}'   THERAPEUTICS. 

the  outer  world,  uiiglit  in  case  of  nocesxity  bp  tuetl  fur 

evidence,  even  fur  c^-veral  flag's,  if  lierf^fter  itirlicntioDs  shot 
Fariae  for  such  persisl^'ni'^  in  pueumatic  trfstmc-Tit. 

I>r.  S.  A.  Foutainc  u  xhort  time  ago  described  u  new  appa- 
ratus wtiicU  only  differs  from  the  [ir<H%(ling  in  ILl-  circiiiniitaticfl 
that  the  comprwsioiD  of  air  is  effc-ctoJ  by  iwrunil  wuti-r  presniir^^ 
instead  of  steam.     For  this  purpose  eoino  alterations  to  t]H| 
nieohaaical  ajTiuij{t'inf nt s  of  tlif  apparatus  are  unoesaaiy,  whSe 
the  uutla}'  fur  the  compreH&iun  of  :iir  i«  (xjnKidtTahlj'  diniinii 
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MiJtACKMKNT  ASD   I'SE  OP  THE  PNEUMATIC  CHAMBEBS. 

Tlie  technical  managMnent  of  the  sittings  in  thejincumatK' 
chambers  is  (■ntrustod  ti-  nii  txptrii-nced  mnu  who  is  familiar 
with  thfl  constnictiiiu  and  the  mode  of  actiou  uf  the  upi>ariitus 
and  with  the  phy*ic;il   piiuviples  on   which  the  treatment  is 
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founded,  ll  U  his  dntv  to  observe  and  to  regulate,  according 
H  to  spcoial  taedio:*!  prcEvriptions  and  the  geiwinl  iMitiniates 
"  given,  the  couditiuUB  of  pressure  iu  the  apparatus,  the  inrreuse 
of  pressure,  the  height  at  which  it  is  to  i»e  constantly  nwio- 
B  tained,  and  its  d«crB»!it*,  uid  to  look  (o  the  t«ni]]erature  in  the 
'  a[iii!initu5  Hod  the  amount  of  moisture  iu  the  air,  and  to  jiut  an 

iinmedinte  stop  to  diatui'bing  changes. 
B  The  phvMciao'fl  d\tty  is,  after  Bxing  the  iodicationB  in  the 
'  special  case,  to  determiue  the  uuuiber  and  course  of  the  in- 
dividuAl  sittings  and  any  po9»ble  alteration  in  their  utio&l 
form,  especially  m  to  the  diirat-ion  and  the  amount  of  pretisure 
to  he  aj>iilied,  whieh  uust  be  adapted  to  the  nature  of  the 
malady,  tlie  ^tate  of  the  jjatient,  and  the  progresuve  improve- 
ment. The  amount  of  exccnn  pressure,  the  length  of  tlie 
sitting,  and  the  ])enod  of  treatment  arc  exclusively  Hubordioate 
to  medical  orders  aii<l  control,  and  tlie  uiecluuiiciaii  or  the 
ex]>crienced  man  in  charge  of  the  apparatus  eimply  carries  oat 

f.tbe  phyaieinu'tj  directiouF, 
Most  couductors  of  pneumatic  sanatory  inatttutiousareinthe 
habit  of  efltabliiihing  once  for  all,  and  maintaining  unaltered,  a  cer- 
tain excess  prenure  autoantiug  to  <  to  ^  atmosphere,  according 
tn  Tal>arii*s  aoggecrtion.  Nevertheless,  ncconling  to  the  thera- 
peutic obscrvatiouH  which  have  been  made  in  the  employment 
of  increa«etl  lur  ]>re«8un:  in  the  paeumatic  chambtir,  »onie  more 
definite  indications  may  Ix'  formulated  aii  to  the  luiwnnt  of 
exoe^  pressure  t1tat  may  be  u#ed. 

1.  The  application  of  an  excess  preesure  exceeding  that  of  | 
atmo8i)he-re  =  3tf  ceiitimetreni  mercury,  at^conling  to  the  obser- 
vatioau  made  in  ca«es  kej>t  under  HU|)erviaion  for  a  long  period, 
with  regard  to  the  acceleration  of  ihc  oxidising  process  and  of 
the  li»ue  cliauge,  yields  no  l>etter  n*KuIt)t,  and  in  some 
in«(anec8  even  less  MtisEnctory  ones,  than  those  which  con  be 
obtnioed  by  a  comparatively  low  excesss  prottaure.  Only  in 
CMM  of  obecity,  iu  unler  if  ptMsible  to  pitmkou*  the  oxidising 
proceoH  in  the  body,  as  iu  lueteorism,  coustriclions,  asphyxia.  In 
vhich  th^  object  it  to  obtain  the  immediate  raechauico-chemical 
effcu't  of  rcitidensed  air,  and  not  to  follow  a  prolnicted  cimnw  of 
treatment*  this  excess  pressure  may  agtpear  admistiible ;  in  other 
otaet  it  IB  of  no  use. 
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3.  En  well-nourished  inclividuals  of  stmng  constitation  aod 
middle  age,  not  nechieed  in  strpiinth,  an  excens  pressure  of  j  to 
^  alinoiiiibere=  30  lo  32  centinietjcs  myrcury,  such  as  is  generally 
employed  for  therapeutic  purposes,  will  act  most  eflectualljr. 

3.  On  the  other  hand,  for  weaJdy  pntientp  onl;  a  small 
excess  iiriisaixrc  of  about  J  atmosphere  =  I5'2  centimetres  mer- 
c\xxy  may  be  well  horne,  and  it  will  be  safer  to  keep  to  thia  till 
their  strength  gnutunlly  inereasex,  and  then  slowly  puss  on  to 
higher  pressure. 

4.  Very  feeble  patieut-s,  reduced  by  chrtmic  exhanstii^ 
illnesjM'K  and  sufferiiijj  from  fever,  are  not  fit  subjecfa  for  the 
use  of  compre»«ed  air,  an  it  would  only  hasten  the  consumption 
of  tJieir  strength.  On  the  other  hand,  feverieh  symptoms 
occurring  in  acute  diseaws  in  the  ca*e  of  strong,  previously 
healthy  individuals  do  not  counteriudicate])neumatic  treatment. 

The  transition  from  the  normal  ntmoiiplieric  [)resin]re  to 
the  jiredetermint'd  excess  of  pressure,  and  conversely  the  return 
from  the  hitter  to  atmospheric  pri--H!iUTe,  inuMt  be  managed  so 
gnwlunlly  thiit  the  organism  may  nccorammlate  itself  to  the 
new  state  of  equilibrium  corresponding  to  the  tliange  of  presaure 
without  being  subjected  to  injurious  diKturUmccs.  Too  short 
a  time,  therefore,  must  not  be  apportioned  to  this  transition; 
for  on  the  conscientious  fulfilment  of  this  fundamentil  con- 
dition the  poaaibility  of  a  therapeutic  employmentof  condensed 
nir  is  entirely  dependent,  and  to  neglect  it  is  tn  disregard  all  the 
conditioTis  to  which  the  result  nf  the  twatment  is  usually  duei. 
"SVheu  the  excess  pressure  has  reached  the  intended  height  it 
must  be  maiutaiued  there  unchanged  for  a  long  time,  as  it  is 
only  the  prolonged  and  constant  influence  of  this  new  preesure 
condition  that  can  produce  a  ceitain  constancy  in  the  effects  of 
pressure,  which  may  persist  beyond  the  period  pasiicd  in  the 
pneumatic  chamber. 

nds  object  will  be  loort  completely  fulfilled  by  a  two  hours' 
ntting  with  the  usual  excess  pressure  of  thirty  centimetres,  the 
first  and  lust  half-hour  being  the  transition  stage*,  the  inter- 
mediate hour  the  time  of  constant  excess  of  pressure.  If  a 
higher  excess  pressure  is  dpsin-d,  the  duration  of  the  txansition 
stages  must  be  prolonged  accordingly ;  if  u  lower  excess  pres- 
sore,  tliere  may  be  a  proportional  abbreviation  of  the  trausition 
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frtag»e.  To  aocuratel^v  meusure  the  time  of  the  tiandtiou  stagi- 
ir«  may  remember  that  the  ttpace  of  one  miniite  must  be  counted 
for  each  ccntinictre  clifferenc«  of  pressure;  conseijuently  the 
traneition  stagi;  is  to  last  us  many  minutes  as  there  ai-e  centi- 
metrea  exceax  presBiue. 

•  The  one  hour's  duration  of  the  stage  of  constant  excess  of 
preraure  has  nl-w  been  empiricaHy  determined,  so  that  it  in 
neither  necessary  nor  denmble  to  shorten  the  time  of  the  sit- 
ting at  the  cost  of  this,  and  vhen  it  mn.y  ]}eThaps  be  deeimble 
to    avoid  too  active   combustion    this    object   will    be  better 

I attained  by  a  corresponding  diminution  of  the  excess  j»it*ssure. 
But  also  the  prolougation  of  the  stago  of  constant  excess  of  pre«- 
Bure  beyond  this  time  should  be  only  cicqitioually  venturtii  upon 
<JB  eases  of  obesity  dnri  ng  a  long  cour«e  of  treatment  in  which  it 
is  desired  to  indneo  n.  more  than  normsl  activity  in  the  proecMW 
of  combudtiou  in  the  organism.  In  sueU  ciu^s  it  is  better  to 
lengthen  the  fitting  with  an  excess  presisure  of  f  atmuiiphere 

■  than  to  shorten  the  silling  with  }  BtinoNjihtu'c  excesa  pn*!tsiir»;. 
liUsliy,  iu  ciiavs  of  heurt  dist^ise  iiiid  uf  iudividtiul  pTixliajHiHi- 
tioD  to  congextioQs  and  ha-morrhagt^N  ^|l^cial  oititiuii  is  ixiiticu- 
larly  needed  in  the  tiundtiott  stages,  more  esj^ecially  the  stage 

^of  decreaeiDg  preasiire,  which  should  be  prolonged  )>eyond  the 
usual  lime.     On  the  other  hand,  in  cases  of  deafness  luisiug 
from  cntnrrh  of  the.  KuHtachian  tube  a  prolnngntion  of  the  stage 
of  increasing  pressure  corrvs^wnding  to  th(^  cin-umstanct^s  has 
frequently  employed  with  advantage  (cf.  V.  Vrvenot). 
As  regards  the  duration  of  pneumatic  treatment,  it  must 
^always  vary  according  to  (he  uature  of  the  disease,  and  be 
chiefly  determined  by  the  favourable  effect  of  the  sittings  ou 
the  jKirticulur  cjife  ;  consequi-ntly  the  suggestion  of  an  average 
durutiuu  of  the  treatment,  to  embrace  the  inoat  betcmgeneoiu 
patLotogical  procesoeK,  can  only  be  of  very  nubonlinate  value. 
Acute  forms  of  dixease,  hy]M>nt>miati  find  catarrhal  infliim- 
itioiw,  are  genemlly  relieved  in  a  short  time,  while  chronic 
'isnaladies  of  course  require  a  much  longer  course  of  treatment. 
It  is  impossible  to  fix  a  number  abn^olutdy  for  these,  as  the 
doration  oftlic  treatment  will  require  to  be  modified  according 
to  the  nnture  of  the  complaint,  the  chamctcr  of  the  different 
ootapHcatious,  and  the  constitutioQal  idiosyucnuies  of  tbe  iudi- 
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ndiial.  In  order  tliut  tlic  effficU  ohtnined  by  frequently  r^ 
peated  eubmWion  to  increaspd  air  pressure  bIiouUI  gradtially 
aasunie  a  pernutDent  form,  it  '\f>  necessary  at  the  begiuulog  of 
pneuiDiitic  treatmeut  to  fi>Uow  u  t-n-o  hours'  sittiug  daily  for 
some  wctfks  iu  tht  pneumatic  apparatus,  Ou  the  oth«r  himdi 
ID  the  Inter  coui^e  of  the  treatni.?nt,  especinJly  if  the  effects  of 
pressure  on  the  retipimtory  nppnml.UA  after  &  few  weeks  begb 
to  become  habitual,  sbon  interruptions  maybe  ]>erTmt-tecl  with- 
out, tnjurioua  consequences,  so  that  a  sitting  in  compressed  air 
renewetl  e-v«ry  two  or  three  days  may  suffice  to  tnnintain  the 
result  obtainL-i],  During  n  iiroIougL-d  course  of  tn.*atiDL-Dt 
Bertin  even  thought  it  better  to  ullow  thort  pnueee*  eometimus 
extending  over  several  days,  to  Intervene  frotn  time  to  time,  u 
pneumatic  treatment  is  by  no  meiinii  an  iiuliffereut  thing,  aod 
und<^r  feilain  eireumHtaUfes  iu  ih-^  caise  of  individuals  enfeebled 
by  age  or  reduced  in  rtrength  disturbances  of  nutrition  may  be 
set  up  hy  too  long  routintutt  uninterrnpted  inHuenoe  of  an 
excess  pressure  of  j  to  f  atmosphere,  such  as  are  obseired  in  n 
much  shorter  time  onder  a  higher  j>res9nre  of  i  atmoephere. 

The  following  are  the  signs  which  should  be  taken  as  in- 
dicaling  the  propriety  of  closing  pneumatic  tre-itment  or  inter- 
mitting it  for  a  long  time :  n  disproportioually  increased  organic 
eomliustion,  considerable  eiimciation  and  steadily  iuivauutng 
decrease  of  weight,  morbitUy  iiiereaKed  hunger,  which  finally 
ends  in  total  loss  of  appetite,  marked  lassitude  nud  muscular 
weakness,  especially  when  these  symptoms  do  not  ^'icld  to  the 
reduction  of  excess  pressure  or  decrease  in  the  number  of 
pneumatic  sittings.  The  ]HitieuL  hm  now  overstepped  the 
stage  which  has  been  described  by  Foley,  in  the  caw  of  work- 
men who  are  employed  under  iucreased  atmoiJphere  jwrefwure, 
as  the  t-tnge  of  gain,  und  lui»  eutere<l  upon  the  etage  of  organic 
loss.  If  the  piiemiuilie  irwitment  cannot  then  be  definitively 
closed,  and  if  the  ]B,thologieal  syin])lomB  still  require  the 
further  iiidueucc  of  increased  air  pressure,  the  sittings  muit 
he  ti-mporiirily  suspended  till  the  disturbances  resulting  &om 
augmented  oxidation  have  been  compentiated. 

We  shall  retm-n  to  the  npprosiiaate  duration  of  pnemnaUc 
trentmpnt  in  individual  diiea«c«  in  the  section  which  treat*  of 
the  speeial  therapeutic  application  of  increased  air  pr 
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Fionlly,  ns  regards  the  intemiptioQ  of  the  iodividunl  fiittrnge^ 
this  can  generally  b«  iniiuuged  by  the  j>atieDt  himself,  if  any 
auddL-nly  uDforeseeu  actideut  should  make  it  necessary  to  re- 
move biiu  from  llie  chaxuber.  It  is  certain);  vtry  rarelj  that 
difiturbaDccs  in  the  apiiarutiu  or  iu  Ch«  machine  call  for  such 
an  occunronce.  As  cither  a  bfll-pull  or  a  syHtem  of  electric 
signals  and  a  spcakuig-tube  i^  introdufed  into  the  apparatus, 
the  patient  cau  iustautaneou^ly  attract  the  attention  of  persons 
ontnde  the  apparatUK  and  obtain  the  nec«s8ary  asuetance^ 
lor  be  ran  pass  out  of  it  through  the  antechuiaber  without 
altering  the  €ond<-nsn1ion  of  air  in  the  apporatufi.  Hy  tlic 
cooHlant  prriience  of  a  mechanician  or  some  otlier  experienced 
perwn  daring  the  sittings,  disturbances  on  the  port  of  the 
api>aratUH  or  the  engine,  or  irregularities  in  pressure,  too  high 
a  degree  of  heat  in  the  chamber  or  too  much  moisture  of  the 
air  can  genenUly  be  net  right,  hy  him  without  interrupting  the 
sitting  and  without  changing  the  compressiun  of  the  air.  The 
I  management  and  manipulatimi  of  the  apparatus  iteelf,  as  well  as 
lltbe  use  of  the  physical  inr-tminents  in  (tounectiou  with  it,  must 
[be  learned  practically,  nnd  presupposes  a  eertnin  amount  of 
bjsicai  and  chcmii*nl  knoirk-dgc.  Wc  cannot  in  tht«  place 
ive  any  thc-orclical  in);i ruction  or  special  rules  on  this  ]>oint. 


PHYSICAL  CHANGES  OF  THE   AIR   IN  THE 
CHAMBER  THROLGH   INCRE.VPE  OF  ATMOSPHERIC 

PRES.'^L'UE. 

The  air  which  i«  Fubjocted  to  a  higher  pree^ure  than  that 

thti  ordinary  atmosphere  in  the  poeumatic  ohomber  under^ 

fgoes  definite  chaugu^.  iu  itn  pliVHicid  pro|*erlie8,  which  must  in 

'tbe  rintt  place  l>e  lakc^u  Into  (.-uusideratiun  in  its  application  to 

therapeutic  puq>o»c«. 

As  a  larger  vutuiue  of  air  becomes  compresaed  into  a  snuUler 
-oae^the  latter  not  only  i-nntains  the  same  projwrtioDS  of  oxygen 
nd  nitnigcn,  bnt  all  the  other  volatile  substances  vhicb  are 
|Ih<  c»ntaiucd  In  il,  and  in  the  ?auie  relative  proportion.  In 
edition  to  small  quaiititit^-i  of  i-arlHiuic  acid,  and  perhaps  tmces 
other  Bubstxuices  which  may  also  be  present  in  quite  pure 
\ii,  it  is  OKpecinlly 
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wliicli 


ixed 


Agueou*  Vapofur. 

sphf 


ri  atJiKKphpnc 
quaatitie!«,  ami  whirh  in  the  condt-n* 
will  exert  important  inilneiice  upon  the  phjrstological  fonctloaa 
of  the  hiimaD  organitini  within  it.  A  ^ven  volume  of  air 
oum|>rcsi<ed  by  |  to  ^  ut{itu^i>Iiere  excess  preisaure  to  a  smaller 
votume  vrill  cootflin  the  same  quantity  of  tkqueous  vapour  wbicb 
was  previoiisly  distribiit.<>(l  over  the  larger  volume,  and  thus 
the  air  iu  the  apparatus  will  possess  a  higher  degree  of  moisture 
than  that  of  the  atiDOxpheric  air. 

AgiiiiL,  the  air  by  the  ]>hy8ical  process  of  eomprestiioa  mider^ 
goes  yet  auother  change  in  it^  molL-cuIar  coustitulion,  whidi 
we  niuist  here  take  into  cuiiKidcrnticiD :  it  bct-oini;s  wurmtT  in 
proportion  lo  the  increase  of  pressure,  and  rfat-hos  the  highcH 
temperature  at  tho  motneat  of  the  highest  pressure. 


'vatioD  of 


The  Rise  of  Tempefaturv.  in  the  Air 

nlHo  influeueeii  it«  ci^>acity  for  moisture,  for  by  elevation 
tempenitnre  it  is  able  to  absorb  more  moistunr  and  thus  be- 
come relatively  drier.  Hence  the  air  iu  the  apparatnii,  although 
its  proportion  of  aqueous  vapour,  increaaed  by  condensatioDi 
has  bocouie  absolutely  greater,  will  ueVL-rtheless  be  still  cajMible 
of  absorbing  more  aqueouti  vapour  without  exceeding  or  even 
jrcaching  tho  point  of  sattiration.  The  incTeaM  of  moisture  in 
the  «]i|}arntus  due  to  the  expiration  of  the  patients  witbiu  it 
will  therefore,  with  ina-eanfed  pivssure  aud  r.iiit«d  t«iiperattu*, 
be  ccimpeuBJited  by  the  iuerease  of  capacity  for  moisture  in  the 
air  and  h-ail  to  no  s|>('cial  plienumeiia.  It  follows  therefore 
that  if  the  pressure  is  lowered  and  the  density  diminished,  a 
gradual  fall  of  tempei-ature  ocourt),  and  the  capacity  of  the  air 
for  moistTire  will  imnaftdiately  fall,  so  that  the  relative  propor- 
tion of  moisture  in  the  air  uudergoeA  iu  the  Hame  ratio  a  pro- 
gressive increaiie,  and  th»  air  ultimately  becomes  over-saturated 
with  aqueous  vapour,  which  ik  gradiiiilly  depnsitml. 

According  to  the  constniction  of  pneumatic  chnmbers  and 
the  contrivances  for  regulating  the  temperature  and  healing, 
these  physical  conditions  will  appear  with  more  oc  less  iutentiiiy 
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ing  OS  the  chambers  arc  empty  or  inhabited  by  several 
perwns.  Thus  v.  A'ivenot  ob«en-«(l  ia  lAnge*ii  a])paratm  at 
Johimnishrrg,  vfhfu  it  vrus  not  uccupled,  that  tbe  (^mporatnra 
of  the  uir  umlLTWL-itl.  u  gnuhial  increase  aa  (he  pressure  nwic, 
and  reached  its  highest  point  =  +  2*1°  R.  when  the  prvssnje 
lose  t«  =   I  atmosphere  or  324*9  millimetres  niLTcury,  and 

the  moment  wlieu  the  stage  of  iiK-peasing  pressure  rvached 
the  higfaeet  point  uud  pa^siid  iuto  tlutt  of  conjitant  preeuure 
unk  again  Knnevhst  ( -f-  09)  and  rfindned  1°  R.  nhove  tbe 
temperature  at  starting.  lu  tbu  Imniiition  fi-nm  romleDisatiuu 
back  to  normal  atmonpheric  praasore  the  temitcratore  of  the  air 

;to  &11  again,  Bstniming  a  lower  pot^Uion  in  returning  to 

-MiBiutl  pressure  than  at  tbe  hr$t  elevation ;  in  tiro  exiwri- 

mentA  of  X'ivenot's  thid  reduotJon  amounted  to  0*5  and  0*4  K. 

tldl^  the  more  mpidly  the  transition  to  high  or  low 

'toflik  place,  the  stronger  was  the  rJSf  or  fall  of  tennjera- 

tore,  so  that  fluetuations  from  5°  to  6°  R,  thus  occurred. 

When  several  jientons  oceu[iied  tin-  pneum:itic  rhaniber 
Borae  variations  occurred  with  reganl  to  the  flurtuatiouB  of 
teiniieniture  during  the  different,  periods  of  pressore.  As  in 
the  imoceupicd  chamlw-r,  the  tem]>eratnre  rose  with  th«  increase 
of  pressure  up  to  the  highest  dii^ree,  and  reached  its  niaximoiQ 
tt  the  same  time.  According  to  v.  Virenot's  obseri-atione  this 
<r!evation  with  an  etcess  proneure  of  ^  nimnsphere  amounted  on 

»8D  avertigeto  2*18  R.,  nceording  to  Bertiu  with  au  excetui  pressure 
of  J  utm<:«phere  on  an  average  2  S^  m  that  the  difference  of 
the  inen"3«!  of  temperature  between  the  empty  nntl  the  occupied 
room  was  considerable,  and  in  general  a  shght  amoimt  of  heitt 
was  given  off  by  the  persons  present.  On  the  oiht-r  hand} 
whereas  the  temperature  in  the  empt^  room  vas  lower  ou  the 
return  to  normal  pre«siire  than  at  Rtartiug,  in  the  occnpied 
room  it  was  always  higher  than  at  the  beginning  of  the  wlting. 

»V.  Vivenot  obtained  on  an  avenigp  an  exceM  of  l-ZS"  K.,  whiob 
was  to  be  at1ribnl.L'd  to  the  presence  for  two  hours  of  the  |>er80Qii 
in  II. 

As  regards  the  amount  of  moisture  in  the  air  in  the  empty 

^pneumatic  chamber,  v,  Vivenot  found  with  increasing  pressure 

BbnW  an  iucKAM  in  the  nbj>olute  amount  of  vajiour,  while  reht- 

tivelv  the  air  ww  drier  in  com[mrison  to  tlie  uniformly  rising 
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temperatore ;  whea  Ui«  pressure  was  loaintained  at  conttaDt 
height,  the  amoant  of  moiaiure  in  the  air  mu  boUi  abmhitciv 
and  relatively  higher  tlian  before;  loatlv,  ns  the  preasare  de- 
creased with  ^imutianeoue  fall  of  tempotature  the  aqiieuiu 
vapour  oft4m  incTeased  oTon  to  tht*  appcamnce  of  mist. 

Kxnminations  of  th«  moisture  contnined  iu  ihe  air  when  the 
cbaiuhi^r  was  ciei'ujiied  showed  important  deviatious  from  these 
ubeervatione.  In  this  ease  the  abeolute  and  relative  moisture 
increasfd  stcmlily  through  all  phases  uf  prt'ssurt,  no  that  the 
air  at  the  brginniiig  of  the  sitting  wiis  alwohitcly  and  relatively 
the  driest,  at  the  close  of  it  nbsoluKly  ftnd  relatively  the  most 
moist.  It  is  needlese  to  say  that  the  cause  of  this  variatioa  in 
the  moisture  was  not  due  to  thi»  iucrenaed  temperature  of  the 
chamber,  bat  chiefly  to  the  aqueons  vapour  given  off  from  tJie 
!:kiii  and  pulmonary  sur&ce  of  the  pereoDS  inhabitiag  the 
chamber. 

It  is  clear  that  in  the  conHtruction  of  the  pneumatic 
chamber  these  physical  conditions  must  be  fully  taken  into 
account,  as  not  only  its  habitability  but  also  the  result  of  tlie 
treatment  is  essentially  dependent  on  the  removal  of  theae 
disturbances.  V.  Vivenot  performed  his  experiments  in  lange's 
apparatus  at  .Tohflniitsljerf^,  wliit-h  was  defectively  ventilated 
and  in  size  insufficient  for  the  requirements  of  the  persons 
present,  and  thprefwe  oI)tained  imsatislactory  results.  In  the 
IteichenltaU  ii[)|)antt u;«,  on  the  other  huiid,  tliciH;  dniwhacks  ai'e 
entirely  avoided,  as  is  [H)ssible  according  to  v.  Liebig'a  con- 
struction, wliicli  provides  for  the  admiesion  of  warm  and  cold 
air  and  for  rapid  aJtemations  of  strcvnger  and  weaker  pre<iiiure 
within  small  limits  during  the  inereasing  and  ultimately 
decrejmiTig  pressure,  nnd  hence  the  uupleiL^iaut  ph'ennmena 
reported  by  various  uulhora,  such  as  f'erling  of  oppre.'isioD, 
general  discomfort,  breuking  out  of  perspiration  in  the  persons 
viaitiag  the  chamber,  Jire  no  longer  tibsrrved.' 

All  these  troubles  arc  due,  on  the  one  hand,  to  the  abundant 
accumulation  of  t-urbonio  acid  and  aqueous  vapour  as  well  as 
the  consequeut  arrest  of  the  disehitrge  of  moisture  from  ttkin 

'  L'[.  Q.  V.  Liuliip,  /iiwi*ijr<i(i(iNj  tu  ti>  thj'  VfntiUttinA  and  War-ming  of 
Patutaatle  Ckamh<rt  purme^fntm  a  Mciietl  Fuint  oj  VW't  (rk  Vie  IWtimatbt 
Ajrpanttm  qf  ifaek  liroM.  at  Peieheahall,     Miinioli,  11(69,  R.  Oldcnbontg. 
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"lungs,  and  on  th©  other  hand  to  the  jfreat  fluctuations  of 
f temperuture  to  which  the  patient  waa  (^sjiosed  in  the  chantwr. 
With  tlip  removal  of  the  causes  (bene  secoodaiy  phenomena 
'are  nlra  entirely  t'liminatrtl. 


ACTION  OF  INCREASED  AIR   PRESSURE  ON  THE 
ANIMAL   BODY. 

change  <^air  pressure,  and  es|ieciallv  in  thin  east*  air 
to  a  bigli  degree  of  cundtmsation  in  the  chamber,  diies 
Dot,  as  when  the  tranriporlalih-  nji^mnitu.'i  is  used,  act  onlj 
locidly  and  for  short  iieriods  of  time  upon  the  pidmimary  sur- 
fiicr,  but  u|K)n  the  irhole  body  for  a  consideral)lt;  time,  ita 
infiaence  must  <1  priori  be  regarded  aj  entirely  different  from 
what  hnst  Iwwn  prex'ioualy  described. 

If  we  investigate  tlie  prttperti*'s  which  the  air  acquires  in 
its  conden^tion  by  a  higlier  atmosphere  pressure,  we  find  in 
the  first  pLice  that,  by  the  increa^ied  tension  rt-suUing  from  (he 
compression  of  a  larger  volume  of  air  to  a  smaller  onf,  it  muxt 
«|90  exeix-i;<«!  a  greaU^r  pre^anre  generally  U()on  the  bodies  placed 
vitkin  it,  and  secondly,  that  by  the  same  process  its  (.■•lustiturnt 
parts  bare  increiiscd  in  wt-ight,  and  as  they  are  inspired  for  a  con- 
aiderable  time,  two  hoiu^i  tonf;  and  more,  they  behave  ditferenUy 
towards  the  »iumal  l>ofly  than  was  the  case  with  prf***iux?  act- 
ing locally.  I^t?<tly,  aa  not  only  thi-  respinitory  organs,  but  the 
wliole  body  ie  exposed  to  the  action  of  compressed  air,  the 
change  in  it^  [iensity  will  also  be  fell,  by  the  organ"!  of  sense, 
and  in  our  enquiry  into  the  physiolofpeal  influence  of  cluinge 
of  pressure  in  the  pneumatic  chamber  we  shall  have  to  dis- 
tingoish— 

1.  The  mechanical  induenoe  upon  the  organs  and  their 
fimctJon«  more  or  lens  exp-ised  to  the  increased  fllmo«pherie 


K  pressm*,  and  in  the  first  place  im  the  organs  of  sense. 


■ 


3.  The  chemical  influence  on  the  e-xchange  of  gnses  and  the 
oxidising  processes  in  the  animal  body  by  the  increased  absorp- 
tion of  the  conslituentd  of  atmospherir  air  by  n??pinilion. 

The  double  physicomechanical  and  chemico-phrMidogical 
influence  of  compressed  air  on  the  organ))  and  tifsuef  exjiosed  to 
<tand  its  effect  upon  the  physiolnginil  functions  al»>o  forms  the 
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tcmpeiatnTe ;  when  tlie  presKurc  viu  maintained  at  coDstant 
height,  the  amount  of  moisture  in  the  air  wim  both  absniateljr 
and  relatively  liiglicr  thiin  before ;  lastly,  as  the  pre»»ure  de- 
creased with  »imultaDcous  fall  of  temperature  the  atjueoua 
vaiwur  often  increased  even  to  the  apponnince  of  mist. 

Examinations  of  the  moisture  contained  in  the  air  vhen  the 
chamber  vas  occupied  showed  impoitant.  deviutious  irom  these 
obaervatloDB.  In  this  case  the  absotnte  and  relative  moisture 
increaupd  Bteadily  through  all  ])liaiie3  of  pressun.',  so  that  the 
air  at.  t.he  hc;ginning  of  tlic  aittiug  was  absolutely  and  relatively 
the  driest,  at  the  clo«o  of  it  absolutely  and  relatively  the  moit 
moist.  It  is  needless  to  say  tliat  the  cause  of  this  variatiou  in 
the  moisture  was  not  due  to  the  increased  tempenitnre  of  the 
chamber,  bat  ehiefly  to  the  aqueous  vapour  given  off  from  the 
skin  and  pulmonary  surfece  of  the  jw»r»0D8  inhabiting  the 
chamber. 

It  is  clear  that  in  the  constmction  of  the  pneoniatic 
vh&mber  these  physical  conditions  must  be  fully  taken  into 
account,  as  not  only  it«  habitability  but  aUo  the  result  of  the 
treatment  is  essentially  dei)emlent  on  the  remoiiU  of  the* 
fiisturbanoee.  \'.  V'ivenot  perforrned  his  experiments  in  lunge's 
nppHHituB  at  JoUfiniuHbi-rg,  which  was  defectively  ventilated 
and  in  size  insufficient  for  the  requirements  of  the  })«rsons 
present,  and  tliercfon;  obtained  unsatisfjictory  results.  In  the 
Iteichenbuil  ii|>|jiumtui<,  on  tbi-  other  hand,  tht^u  druwliacks  are 
entirely  avoided,  as  'u  possible  according  to  v.  Liebdg's  oon" 
stmction,  which  provides  for  the  ndiniesion  of  warm  and  cold 
air  and  for  rapid  alt^jmalions  of  Rtroiiger  and  weaker  presmire 
within,  small  limiu  during  the  inercaeing  and  ultimately 
decreasing  pressure,  and  hence  the  uupleutiaiit  phenomena 
re^Kirtcd  by  various  authors,  such  as  feeling  of  oppression, 
general  diMeomfort,  breaking  out  of  pcnsjiiration  in  the  persons 
visiting  the  chamber,  arc  no  longer  observed.' 

All  these  trouble*!  are  due,  on  the  one  hand,  to  the  abumlimt 
accumulation  of  carbonic  acid  and  aqueous  va]>our  as  well  as 
the  consequent  arrest  of  the  discharge  of  moisture  finim  skin 

'  Cf.  G.  V.  Lii'bip,  Tnr^tti^'ifian*  ai  tc  thr  I'^Htilatian  and  Wi/rmiiif  pf 
pACntiintic  CtniirJ/crt  ptirnifj/riim  c  AffJicil  l\i'it  <•/  Vice  in  (he  J*Rf»matte 
Xppdrat'i*  of  Mark  Brot.  at  Itriffkenkalt,     STunkli.  ISA9,  fi.  OMcnboorg. 
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and  lungs,  aDd  on  the  other  hand  to  the  great  Haetnations  of. 
tein]M)nttare  to  which  the  patient  was  expcwed  in  the  vliatnber. 
With  the  removal  of  the  canses  the«e  seouDdary  [ihenomena 
aru  also  entirely  eliminated. 


ACTION    OF   INCREASKD    AIR    PKESSURE   ON   THE 
ANOIAL  BODY. 

Ai  the  change  of  air  pressure,  nnd  esiiectall/  in  this  case  air 
brought  to  a  high  degree  of  mndensation  in  the  diamber,  doe-s 
not,  ae  wbi-u  the  transportable  apiiaratus  ta  used,  act  only 
locally  ond  for  short  periods  of  time  upon  the  pulmonary  »ur- 
fece,  txtt  upon  the  nrhole  body  for  n  considerable  time,  Ha 
influence  muat  h  priori  be  regarded  n«  entirely  different  from 
what  has  l>L'(?n  [ireviously  described. 

If  we  investigate  the  properties  which  the  air  acquires  in 
its  condensation  by  a  higher  atmosphere  prenntre,  we  6nd  in 
the  first  (ilacp  thnt,by  thf  iiicreawd  tcuaiun  rcsiiltiug  from  the 
coin|ire5-sion  of  a  iargiT  volume  of  air  to  a  smaller  oni%  it  must 
also  exerd»e  a  greater  preanire  generally  ujiod  the  hodifit  placed 
within  it,  ami  s«^mdly,  that  by  thft  sanip  jiroce«g  it*  constituent 
part*  have  increased  in  weight ,  and  ati  t  hey  are  inspired  for  a  con- 
siderable time,  two  haunt  long  nnd  more,  they  belmve  differently 
towards  the  animal  body  th»n  was  the  ca^  with  [)ivs<iure  act- 
ing loyally.  Lastly,  as  not  only  the  respiratory  organs,  hut  the 
whole  body  is  eaqwaed  to  tlie  action  of  couipres»cd  air,  the 
change  in  itt*  deiifity  will  also  be  felt  by  the  organs  of  fiense, 
and  in  our  enquiry  into  the  phytrfologic-nl  influence  of  diange 
«f  prenore  in  the  pneumatic  chamber  we  shall  have  to  dis- 
tingniah — 

1.  The  mechanical  influence  upon  the  organs  and  their 
fuoctionii  more  or  lean  exposed  to  the  increnned  atmospheric 
presrare.  and  in  the  fir^t  ptiice  on  the  organs  of  tense. 

2.  Thi'  chemical  induence  on  the  exchange  of  gase*  and  the 
^uddifiing  procrteefl  in  the  animal  bo<ly  by  tht;  incn^need  nhmrp- 
tion  of  the  constituenti  of  atmospheric  air  by  ri-»i>inition. 

The  double  ph^-^ico-mechanicnl  and  chemlco-physiological 
inflaence  of  com)>reseed  air  on  the  organs  and  tiesuMi  ezjioited  to 
Hand  ita  effect  upon  the  physiological  functioni  also  fonni  the 
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KJentific  basis  for  its  employment  in  pathological  conditioni, 
and  wc  nhnll  be  nh\p  t»  deU'rmino  Int^T  oa  the  indications  in 
each  case  aoc^rding  to  the  possibility  of  the  rtitm^rossion  of 
Ftbese  conditions,  either  hy  the  predominant  use  of  one  mode  of 
action  of  compressed  air  or  hy  the  combination  of  both. 


(a)  Mwniamco-Phvsiolooical  Acnox. 
1.  Action  on  the  Organa  of  Senat. 

Tlie  incr«asecl  priwsurn  tn  which  the  air  in  subjected 
pniiumatic  apparatus  affects  in  the  firat  instance  the  organBof 
Mmsc,  and  first  of  all  it  causes  a  feeling  of  preaHiire  in  the 
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which  is  due  to  the  differenoe  between  the  density  of  the  ex- 
ternal air  an(i  that  of  the  Jiir  em-losrtl  in  the  ivmi>anic  cavity. 
Since  the  outer  auditJiry  canal,  which  conveys  the  nir  to  the 
oukr  surfiicc  of  the  lifiu|»anic  cneinhnine,  is  consideiably  wider 
tiian  the  canal  of  the  Eiutuchian  tuh<>,  the  iucnrased  pr^iifiure 
noting  from  without  vill  produce  a  bulging  inwards  of  rhe  tym- 
panic membrane,  accompanied  with  a  8(>nBation  of  nbstniction 
in  the  can,  earache,  singing  in  the  ears.  If  this  difference  is 
equalised  after  20  to  30  rainntes  with  the  beginning  of  eonatant 
presame,  and  generally  after  repf;it*tl  cnicklings  in  the  eajji,  the 
auditory  troubles  gradually  disappear  and  remain  absent  ns  long 
as  thr  pressure  is  maintaiued  ut  thtr  siime  level.  When,  how- 
ever, towanirt  the  cud  of  the  sitting  thn  pressure  diminishes  and 
Ijassea  slowly  into  the  normal  ntmoepheric  pressure,  the  differ- 
euce  of  pressure  on  the  outer  and  inner  eiirfuce  of  the  f^-mpanic 
membrane  again  makes  itself  fell,  but  in  a  Icm degree,  because 
the  escape  of  the  deoMer  air  from  the  Kuetachian  tube  occur* 
more  slowly,  and  gives  rise  to  the  sensntioii  of  ooohwion  of  the 
ear  and  bulging  outward  of  the  tym|anic  membrane.  'J"he 
wjiudisation  here  also  tnkea  place  witli  repeated  cracklings, 
while  tlie  patienta  distinctly  feel  the  outflow  of  the  air  from  the 
pharyngeal  orifi«e  of  the  Eustachian  tube  in  the  form  of  bursting 
of  air  bubbles. 

The  intensity  of  the  seneations  in  the  ear  caused  hyTthese 
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difFcrencea  of  pressure  will  be  dependent  on  the  width  of  the 
Eu^tachinn  taW.  In  pprsmis  in  wlioni  it  ia  relatively  wide,  as 
is  thu  ca»ie  witli  most  cliildn-n,  they  are  not  felt  at  all ;  on  llitj 
other  hiuid  iu  catarrhal  swellings  or  other  oIwtnictionB  In  the 
chiau  tube  they  may  increase  unjiltMiwintly  evrn  np  to 
lUtual  iwin,  uud  nect-^sitiite  a  reduction  of  the  condeneation  of 
air  or  an  altL-nuitu  iuiTfuse  and  reduction  till  equilibrium  is 
completifly  rcHton-d.  Itquiated  efforts  st  deglutition,  8walli>w- 
ioR  small  portions  of  water,  Valstlvft'i*  experimfut,  ttud  histly 
cathet^risution  of  the  EustachiftQ  tube,  will  speedily  induce  an 
equalisoiiun  uf  t}ie  n^latioiu  of  density  and  di^ippeorauoe  of  tht» 
tronhlviiome  eymptoii)». 

AcuteucsH  uf  hearing  will  always  he  diminished  us  Inng  as 
the  eur  is  preiM«l  npun,  tuid  it  uUo  reaiiunx  (iecre«»-tl  during 
the  constant  prcji'Ure,  as  the  deo^r  air  u  lvi6  favoumblo  to  thv 
conduction  of  !«oniid,  and  it  ia  only  deaf  pniient «  who  hear  more 
acutely  in  coudeneed  uir  ihan  under  the  ordinary  atmosplieric 
pressure. 

Anuther  immediate  result  of  increased  density  of  the  airia 
tbc  cliambcr  is 
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vhic'h  assumes  an  unnntnml  tnetnllic  ^oundnod  gains  in  hoigbt 
cmd  inlenflity.  The  former  is  no  doubt  deppudeut  on  the  sha|N> 
and  thu  hermetic  eWure  of  the  apjiaratuii,  while  the  latter 
phenomenon  may  possibly  be  caiued  by  lb«  increaseil  foree  i»f 
the  o-spiratory  movements.  Thus  v.  Viveiiol  detoclfvd  a  rise 
of  half  a  1on«  in  thv  voice  of  a  female  siiigiT;  wherefis  iu 
normal  air  she  haddifliculty  iu  reucliiug'C  in  alt.  with  an  excess 
pressure  of  |  atmoepherc,  »he  was  able  with  ease  to  bring  out 
C  sharp  iu  alt.  Ou  the  other  hand  the  production  of  artittUste 
Biiuuds  i4  iinp«^led,  I  hf  tongue  becomes  slower  in  itii  miM'i-nu'UtSi 
whistling  is  iui^iussible,  and  even  stuttering  sometimes  ooeura. 
Thew  disturliBiicfs  }\rv  tht*  result  of  involuntar*-  muiciitar  nm 
tnurtion  of  the  fnoiJil,  frontal,  and  cor\'ical  muscles  evcu  during 
the  tntnaition  stage.     Acn)rding  to  v.  Vivesol 
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Tht  firn$M  of  StMO.  Tatfe,  tmri  ToacM 

&V0  nlfto  lowered  vbile  n  high  prepsare  weighn  upon  Uie  tx 
of  the  bodj".  Foley's  observations  are  in  accordance  witli 
Lastly, 

The  StMttii>enea  of  the  Ntrnvji  Sfi»ttm 

generally  is  diminished,  and  residence  in  the  apparatus  mually 
pxcri'ises  !i  soothing,  usually  I'ven  a  soporific  inFliiptice  iiiHin 
pxcitiible  [ntienlM.  Ouly  io  rare  ca****  Jiintx)  and  Webw 
oh»ervj<l  iin  increaaed  iienHitivirnms  of  the  ner\'mi8  system. 
Coni-iderable  condeiiKition  produced  a  soporific  effect  on 
Simonoff,  so  that  in  many  sittings  lie  was  hardly  able  to  read, 
and  hiid  great  difficulty  in  overcoming  the  dronsiuess  wkich 
threatened  to  get  the  better  of  him. 


2.  Aetitm  upon  fAe  R^pmitary  Organs. 
(it)    tt'itA  ItetMmnff  Pretmtn. 

The  pressure  exercised  iipoo  the  vholc  surface  of 
in  the  pnouniatic  chnnilxT  aef«  similitrly,  through  respiration, 
on  the  surface  of  tLft  lungs  ;  the  various  parts  of  the  body  will 
be  subjected  to  it  in  varying  degrees  according  to  tbeir  nilaa- 
tion. 

While  the  surfitcc  of  the  body  and  the  lungn  are  influenced 
immediately  by  the  higher  presR«re»  the  bh»od  Wing  more  o( 
lefls  displaced  from  the  surface  of  the  body  and  the  luogi 
ejqjaoded,  this  influenee  takes  place  more  slowly  in  thfl 
deeper  parts  and  only  under  steudily  iniTea^ing  eoinpresaion  o) 
the  Riipwrficially  sealed  organs  ;  meanwhile  lime  enough  it 
allowed  for  equalisation  uf  the  difference  of  pre^^ure  b^ween 
the»e.  The  local  influence  of  the  presiture  resulting  from  this 
will  last  till  tl«  pressure  actiun  biwbeen  tnuisferred  toeacb  cell, 
to  the  softer  and  border  textures  of  the  tissues  of  the  body,  and 
to  its  fluids,  and  will  thc-refore  necessitate  o  varying  periodi 
which,  bowfvt-r,  will  always  be  longer  ihau  that  assigned  Io  the 
course  of  treatment  in  the  pneumatic  chamber,  apart  from  Hu 
tfunsition  stage. 
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Owin^  lo  tluB  m«chatiical  relation  of  the  hody  U>  \\xe  prcs- 
TOfp  to  which  it  is  pubjected,  it  is  only  slowly  that  the  iiifiiienoe 
of  coinpressed  air  ia  the  pot-umatic  c-hmtiber  Iw-oomea  gpncnilly 
felt,  and  we  mui^t  accept  ihe  explatutiuti  givtm  by  Knauthe  as 
OD  tlie  whole  sati^ractury.  The  intHitiiifil  guses,  whose  (ension 
mltnitM  of  th*.'  gn-atfst  cimnge  of  volume,  will  be  diicfly  s«bjf^cl«J 
to  the  mcchaDt(»U  intiucncu  of  comprc^i^ecl  air,  »n<l  by  cnmpres- 
Btoa  from  the  pulmonai^-  surface  allow  of  a  depre.isiun  of  the 
diaphrft^tn  and  an  eiilHrgiMm-iit  of  the  pulmonary  epaec,  eveu 
though  this  HufTcrs  a  reductiou  to  Bouit-  degree  by  the  eom- 
pensiting  pressure  on  the  extuma]  surface  of  ihe  ahdomea. 

The  following  «iinp!e  es]>(>rinient,  described  by  Paiium, 
may  8Krve  to  demoDStnite  the  tliniiiiution  of  the  vxilume  of  in- 
testiDRl  ga!<«-s.  The  bladder  a,  fig.  87,  is  half-filled  with  uir  and 
hermetically  enclosed  in  Ihe  glaHS  rcsHel  A,  which  i^  tilled  with 
Vi-aler  np  to  the  cork.  Thtn  another 
bhidder  6  U  introduced  into  Ihe  Mmo 
veMcl,  m  that  it$  tititf  neck  e  protruded 
through  un  orifici*  iu  tin?  cork  e  which 
elnii^g  the  vessel  nir-tight.  An  india- 
rubber  plate  forms  the  base  f  of  the 
vessel.  As  the  cork  is  fitted  nir-iighl 
into  the  mouth  of  the  vee^l  and  the 
neck  c  of  the  second  bladder  b  is  also  in- 
eertod  air-tight  into  its  orifice,  only  the 
interiorof  the  bladder  6  is  in  commnai- 
cation  with  the  outer  air.     Tin*  vesM-l  of 

_    water  A  represents  the  thomcir  and  ab- 

B  dnminal  cavitiea ;  the  indiarubber  floor 
nnavers  to  the  mu»-ular  jiarts  of  the 
wnll»  of  tliose  caritiex  ;    the  bladder  fl  re-  '" 

present*  the  intestines  filled  with  gns,  and  the  Wndler  h  the 
lungs,  whieh  cominunionto  with  the  cxt^mnl  air  by  means  of  a  stiff 

^m  tube  (the  trachea).     If  tlii«  Hp[tamtns  u  now  brought  into  eoo- 

y  dcmsed  air,  the  bladder  b  iininediately  inflates,  the  indiarubber 
Hnor  of  the  vessel  is  forced  in,  and  the  bladder  a,  which  n*]iro  - 
•rnts  the  intestines  filled  with  gn.s,  dirnioishesin  circumference. 
TIte  chaugea  of  volume  rL-snlting  from  the  pressure  action  of 
compressed  air  aro  ddinoatofl  in  tlie  figure  by  dotted  lineit.    lo 
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the  same  way  aa  iooreiue  of  thi^  tcneion  of  the  int«rtiiul  gm* 
or  of  the  air  in  tlie  btatldcr  a  under  nonnal  or  dltniniafcH 
azt«raal  atTU'iKplioric  pri'ttgiire  will  induce  an  eleralion  of  tlir 
diaphragm  iutu  the  tboradi,'  cavity  with  reduction  of  the  pd* 
mannt^'  «[HU.-ts  an  outward  curvature  of  the  »ofl  abdominal  tnSu; 
or  aa  iiicrL-a«i;  in  volume  uf  tlic  ItUiddcr  u,  a  diminulioa  of  tltc 
bladder  6,  auU  un  indutiou  of  tlic  caoutchouc  metabnaey 
dosing  the  ve^Ml. 

Another  iiiimedint^'  ^ffpot  of  grndiinl  iiMTcase  of  preMmvif 
the  diminution  of  the  ob}>lnf  !«:•£  wliicb  Tf^itX  the  flow  of  air  lolo 
the  Iting^,  by  au  incrKi^ie  of  the  differeuee  between  the  [it«i» 
sure  of  the  external  air  nnd  that  vrhich  fills  the  lungiu  If  tlir 
desired  condensntion  of  iiir  amounts  to  1^  Btmog]>herr,  or  \% 
inebcE  beyond  the  ordinary  30  inchcf;  of  the  mercury  colimui  in 
the  barometer,  and  the  period  of  gradual  eondeQsatioit  larf* 
half  an  hour,  the  prossare  of  the  out*r  air  will  increase  half  an 
inch  per  minute.  Thus  with  every  respiration — a  decreaeeiB 
fi'equeiicy  of  10  respirations  being  estimated  in  condetiwd  aii 
— a  dilTerential  rise  of  ^  inch  between  the  preasiu^  of  the  n* 
tenial  airand  that  contiiiued  in  the  lungs iritl  occur  (Simo(tAl\ 
This  ditferenoe  nf  prcssurr*  will  hr  of  thirnjieiitic  valur,  ae  it 
allows  the  air  to  flow  inori;  freely  through  the  bronchi  inlothr 
pulmonary  vesiclep,  eepe*inlly  in  those  aftectionaof  the  respin- 
tory  organs  in  which  the  obstaeleti  to  this  influx  of  air  Iwvc 
reached  a.  considerahle  height. 


(6)  WUk  Corutattl  iVfvmuv. 

After  jirolonged  action  of  increased  pressure  the 
wilt  to  a  certain  extent  gradually  become  equalised,  the  boij 
will  acc-ominodate  itsplf  to  the  pressure  n-jw  acting  uutfvnaljr 
upon  all  its  parl>t,  mid  the  mecbunicnl  chnngcg  vill  maintai!.* 
certain  coDstnncy. 

This  constancy  of  relations  in  the  first  place  {trerents  tfc« 
<lil»tjition  of  the  lungs  in  condensed  air  beyond  the  noraal 
limitit,  even  when  the  density  of  the  surrouiuling  air  U  mv 
sidernMy  increased.  Only  in  certain  part?  of  the  tnnga  wbicfc 
lie  iiciir  the  heart,  the  vesecU,  the  ti»8ue«  between  the  ribi  aad  _ 
the  diaphmgm,  an  expansion  of  some  exteut  may  take  plar^-  I 
under  the  influence  of  condensed  air,  as  the  voluine  of  thr 
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former  U  ruduced  and  the  latter  is  depressed  still  lower  into  the 
ftbtloiuiuaJ  cavitv.  But  in  ihcwe  part*  of  (he  lungs  which  U« 
close  to  the  heart  anti  the  great  ve»«etj,  nn<l  whieh  also  ure  less 
movabh;  nud  leite  full  uf  nir,  u  counter-ocLiuu  u  immediately 
net  up  by  the  cliidticity  of  tbe  a<ljaceut  organs  and  tiiwant. 
With  regard  to  the  dilntation  of  the  ]Kirt^  iulj"iaing  the  dJu- 
jihmgm,  tlie  pli^'^eul  liuiitit  of  the  onUnary  flueluiitionii  dejieu- 
dent  on  greater  or  letis  distension  of  th«  intestinal  ennal  with 
giue«  nnd  food  are  not  exceei)*^  by  a  condenwition  of  air  of  }  to 
■^  atmo«[ihere  ei<-e«R  prpssiire. 

If  tbe  pressure  coQtimi^B  to  act  steadily  after  the  lungs 
have  reached  tlie  limits  of  their  exiwn^^ion,  it  vill  gradually 
lead  to  a  comisrewion  of  their  tissue  ifi-oiiortional  to  the  dtgree 
of  (<ond6n3ati(m  of  the  air.  Certain  |>arts  of  the  )Arenehynui 
of  the  I ung^  according  to  iheir  eonipressibility,  the  ctllular 
liiMiit*,  tli«  elaiilic  tibreB,  the  ve)iJwl!L,nfr>e!t,  and  glands, Itecoine 
more  or  Iws  compressed,  and  thiw  th«  Inmeii  of  the  several 
pulmonvy  veaJclee  and  the  limg  rapacity  itttctlf  in  fnlargi-d. 

I'he  precsure  exercined  wyan  the  ve<veU  of  the  lung  ti^Hoe 
praducM  alM  a  roducttoD  of  their  diameter  and  of  their  blood 
contents,  whereby  oI«>  more  sixioe  i?  gnined,  especinlty  in  eases 
in  which  mpillary  diialationnnd  eollat<-nd  t1uxi4>»  hare  )M*i>n  set 
up.  Tbe  eireulatioa  in  thciie  orgitns  will  nXfxy  be  facilitated. 
I.Aatly,  thn  coni|>retiiiii>n  of  the  glands  and  the  cnnntHtive  tiuue 
oauws  a  mignitiun  of  the  parts  ^1  free  Firom  them  jnrtly  into 
the  blood  aod  the  lyinphatiea  and  partly  into  tbe  air  cells,  and 
tbiu  promotet  the  abMirption  and  lecretion  of  fluid  or  diwolvcd 
tobiteBoei  IB  them. 

As  thft  preiwuro  of  coodemied  air  u  not.  limited  to  the  long*, 
but  eitends  to  the  organs  lying  between  the  inner  $urfiuv  of 
the  thontcic  wall  and  the  outer  mirfaco  of  thft  lungs,  viz.  the 
heart,  the  aorlOi,  the  pulmonary  arterie.s  both  venie  cnvip,  the 
tboradfi  duct,  and  the  lynijihaticti,  and  it  ha«  therefore  to  over- 
tatOA  th«  whole  aniuuul  of  rei^islanee  offered  bj  the  elastic 
long  tiMue,  its  effect  must  neceit«arily  be  decreased  in  a  degree 
profkortional  to  this  rexintanoe.  The  immetliate  result  of  jiros- 
sure  action  on  thi-«e  organs  \%  tAnj  nn  increase  of  ibeir 
c«nMi«lency,  a  reduction  of  their  blood  content)!,  a  stimulation 
of  absorption  and  outtluw.    As  all  air  prcssiuv,  however}ik,u  .eM 
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on  ihe»e  orgnn^  than  on  thv  lung  tissue,  it  inilace5,  in  ordinnry 
n»  ircll  as  in  vondunactl  uir,  a  coitliuiioiu  Undency  of  the  htood 
and  the  nutrient  fluids  to  migrate  from  the  vessels  nod  tissues 
of  tlie  lung  into  iUl'ui,  wht-rt-by  tli«  drfulation  of  lilood  in  tho 
lu»g»  »ntl  thu  abtiuqitiun  of  fluids  are  very,  uiurli  faeililaled. 
As  tliu  dilTurfuee  bi'iweL'n  the  ptL-HSiire  actiug  uj»on  those 
urgann  und  (but  which  ucts  \x\yaii  tlic-  hings  is  greater  in  coo* 
densetl  air  than  in  ordinary'  air,  iii  consequence  of  dee|Krr 
re.'ipirnlion,  thcmforc  SimonolT  UMUinus  that  the  effort  uf  the 
blood  and  other  fluids  to  esca]K.<  from  the  )uug«  iuto  tho« 
orgiuis  muBt  be  corrv^poudiiigly  greitter. 


^ 


(e)    With  DinunitAtMy  Prettur^. 

If  after  a  certain  time  pressure  is  gradually  lowered  and  *he 
uir  is  gradually  rarefied,  till  it  reaches  the  ordinary  atmospheric 
pressure,  the  same  prooesa  of  gmdual  e<|iULli9ation  which  took 
place  with  increasing  and  with  constjint  pressure  will  also  now 
occur. 

Tb(>  Burfaee  of  tho  body,  the  skiu,and  the  lungti  will  be  tho 
first  affected.  The  tiwues  of  the  skin  and  of  tho  superficial 
mucous  memhraiips  wiU  iigaln  rxpand,  tlieir  ves«*?l3  gradually 
become  richer  in  bloid,  tbe  inlt'»tin:il  gasrs  ngaJn  incicase  in 
volume,  and  the  diapbmgin  be  elevated.  The  nir  will  pnss  with 
increasing  facility  out  of  the  lunga  into  the  bronchi;  their 
parenchyma  will  espnnd  uioru  and  more,  and  Ihu  vessels  fill 
with  blood.  In  this  way  the  hing  will  grsidually  contract  again 
and  its  cn|>acity  be  diininishetl.  But  jiince  the  pressore  within 
the  lungs,  owing  to  the  slow  and  steaily  reduction  nf  the  ex- 
ternal pressure  np  to  complete  equalisation,  is  always  greatei- 
than  the  latter,  it  will  impede  the  contraction  of  the  thorax 
and  lung:>  in  expiration  and  promote  their ex|iansion  in  inspira- 
tion. The  aflflnx  of  blond  into  the  piilmonnry  vessels  ia  also 
retjinled,  and  the  danger  of  their  rupture  by  too  sudden  a 
decrease  of  pressure  is  also  averted.  If  the  transition  from 
n  higher  pressure  of  air  to  a  lower  one  is  too  suddea,  the 
equniiijuliun  of  (he  difference  of  pressure  resulting  from  local 
presfiuro  action  will  occur  too  rapidly  and  willi  violent  pheno- 
mena, termed  pcrtuibatory  phenomena,  which  arc  to  be  carefully 
avoided  (v.  iufra). 
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3,  Action  on  tk«  iVedianlitin  of  Ii<»jflratlun. 

Hiiving  described  the  effects  of  comi>rctiriud  air  on  the  respi- 
ratory organs  and  the  theories  deductfd  therefrom,  we  now  pass 
ou  to  the  cuuBidcrntioii  of  the  obsefi^tions  which  luive  1>eeti 
iniuie  as  to  the  iufluoucc  of  intTPMed  pressure  ou  the  vieehanwtn 
of  respinitiuu.     TUesw  observation*  will  refer — 

1.  TothiirL-ajtirator^'  iiioveiiiuiils,  the  mode  of  their  perform- 
unce,  thdr  liiuiibcr  aud  depth  ; 

2.  To  the  activity  of  the  juirls  concerned  id  thh  procesK^  In 
their  actii^u  on  the  fiaiucwork  of  tbo  chest; 

3.  lastly,  to  lheohnng»'8  in  the  itiilmonarycajjacitydeveloprMi 
uudtT  the  iutlueiiee  uf  iucreased  pressuro. 

We  must  not,  however,  limit  ourselves  to  observing  only 
thoiM?  ehatigeti  iu  the  renpiratory  appiiratud  which  occur  while 
under  tliu  iutJuL-nticafcompret^Keduir  iu  the  piieumutic  ehauiber, 
but  wr  HiUitt  also  Hotiue  bow  long  tliey  peraiat  after  retuniiug 
to  the  iioriiijil  iitmor'phuriu  air,  or  how  fur  a  iiermaueuL  ebtuigu 
has  been  aecured. 

Action — 

(it)  On  tie  liMpirataiy  jVuvrmentt. 

Ab  we  have  already  shown,  the  respiratory  movement*  are 
more  eiiaily  performed  in  compresM-d  air,  on  account  of  (lie 
diminution  of  the  obi*taelee  to  rtHpirotiou,  tbuu  iu  ordiiiury  air, 
and  thnt  not  only  during  the  period  of  ita  immediate  influence 
bnt  ^iren  for  some  time  iiRer. 

The  firittand  most  direct  result  of  residence  in  compressed 
air  18  therefore  reduction  of  the  labour  involved  iu  th«  respira- 
tory act.  This  relief  is  especially  felt  by  palienis  whose  rcsjii- 
mtion  ID  ordinary  «ir  is  hiWiircd.  Thus  Simonuff  reiMtrts  tliiit 
in  the  case  of  37  patients  who  suffered  from  chronic  catarrh  of 
th«  air  ])asiiages  with  diliitatiun  of  tU*;  lung's  the  dy^pDcea 
decrwwed  perceptibly  after  on  an  averrtge  9  to  10  sittings,  and 
completely  disappeared  after  34  sittings. 

The  rhythm  of  the  rettpimtory  movements  is  also  elmnged  in 
the  pneumatic  chamber.  Inspiratioti  is  on  the  whole  facilitated; 
expiration  becomes  more  Uibcmreil  and  slower.  Where,  as  uudt-r 
nonnal  air  pressure,  tlie  jieriod  of  inspiration  as  compared  wit  It 
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thafc  oreipiratifin  is  as  4  :  5,  in  condensed  air  their  respectiire 
ratios  ure  a5  4  :  6,  4  :  7,  eometimf b  even  as  4  I  8  and  4:11. 

A  retardation  of  reqwrntorv  frt*<iut--iicji'  and  a  deepening  of 
the  rf«|>ir.itiong  are  nUo  obMrvitblo.  In  21  otMCrvotioos 
tabtilsildl  by  SimonoflT  the  number  of  respirations  dcerwsM 
on  an  a%emjfe  hy  1-5  respiration  in  the  minute  alter  20 
minutes'  residence  in  coiupreMwd  air,  {.e.  at  the  end  of  the 
period  of  gradual  condeDsntion,  when  a  eonstant  excess  pres- 
sure of  I  at?iioftphere  wna  attained.  Afltn-  the  expiraliim  of 
an  huiir  and  20  miDutus,  at  the  rnri  <»f  the  period  of  con- 
stant preaaure,  it  had  decreased  by  3  respirations;  in  the 
poiirjte  of  the  next  40  miiniteii,  during  the  period  of  gradnnl 
mre^tion  of  the  air  to  the  normal,  the  rei^piration  treninie 
again  more  fretjuent,  and  at  the  close  of  the  experiment 
amounted  on  iin  average  to  0-7A  If^ss  t  h»n  ht^fore  the  commenre- 
ment  I  pf  tlie  sitting.  V.  Vivciiot's  oIi!>».T\-al  ions,  made  on  himself 
and  on  nnothrr  i"iiliffet  of  esiKTiment.,  may  be  tabulated  with 
these  in  the  following  manner: — 


Aft<T 

AfMT 

AfMT 

bi  iiilu. 

BUBllU. 

l»ail». 

Averafce  nonibcra  From  Slmoncifl'ii  21 

1-5 

3 

o-re 

Avcngi'   tiumKcn   frnm   v.    VivvuotV 

obMimtioDji  nn  hiriiwlf    , 

S9 

8 

S-5 

AvmgB  Diii>i>ii.'ra    from  v.  Vlveacl** 

•4 

Dtmrviituriiii  ou  S— u 

s-w 

»« 

ml 

Avctn««  norobcn  from  all  the  obaorvA' 

— ^— ^ 

3-4a 

S'»3 

1S» 
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Acconling  to  these  experlmeBt*,  the  numerical  results  of 
which  tniint  vary  according  (o  the  varying  individuality  of  the 
subjects,  condensed  air  has  the  effect  of  retarding  respiratory 
movenienta  during  the  period  of  highest  condensation,  a  rfr- 
tnnlatinn  whinh  does  not.  disappear  irmnetliately  ou  removal 
fnini  tliH  umdenRfHl  air. 

Also,  according  to  the  observations  of  Sandahl,  O.  X.ange, 
Panum,  v.  LiL-big,  and  others,  afti-r  the  return  to  uortaal 
atSDOspherie  preH^ure  the  rc^piralions  certainly  become  more 
numerous  and  not  so  deep,  but  Ihcy  do  not  immediately  return 
to  the  original  condition.  After  regiihir  daily  npplicnlion  of 
eoiidenwd  air  the  respiration  gi-nerally  btciHiies  less  frequent, 
and  this  diminution  of  respiratory  frequency  continues  till  it 
lias  reached  a  certain  limit  which  it  never  exceeds.     After  77 
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Riltings  the  number  of  v.  Virenot's  re*<iiira)ioD8  lind  been  le- 
(luced  from  20*5  in  the  minute  to  4  to  4'A,  therefore  diminiiihed 
bv  16  respiratioDs  in  the  minute;  tliu  »ub»e(|ueDt  30  i^ittinge 
produced  no  effect  on  respimtory  frequency;  it  was  main- 
tained at  4  to  4*5  reiipiratimiii  in  tlie  miiinte.  Tliis  grwit  reduc- 
tion of  respirationit  miwt,  howex'er,  be  regarded  ns  exrpptional, 
aitaJsotbe  case  ob»er\'e(l  by  Tntsehek  of  a  lall,  itiuxular,  well- 
nmirished  nwn  whose  reHpimttons  fell  froia  17  to  3. 

In  order  to  ascertain  the  increa.ied  dejitli  of  the  rcepiratioo 
V. Vivenot  made  com]xirative  nieuvurt-meut  e  of  the  circuuiferenee 
of  the  chest  at  the  level  of  the  nipple  during  the  different 
niovemenljE  of  quiet  rcipiratinn  in  ordinary  and  in  condeniiRd 
air,  and  he  found  that  after  20  minute*  spent  in  eondensed  air 
the  periphery  of  bis  ehest  during  iiisiiiratiuu  had  inereatted  by 
3-29  millimelreri,  after  an  Lour  aud  20  minutea  by  4*83  milli- 
mcires,  ami  after  2  hours  at  the  clusc  of  the  sittiug  by  5'75 
miltimrtre^  j  aflcr  5  sitliugs  the  ciirumfcrencc  of  ViyirDot's 
chert  during  a  qniel  inspiration  of  ordinary  air  amounted  to 
6"59  millimetres,  nfter  17  Killings  to  9'47  millimetres  more 
tlinn  before  the  beginning  of  treatment  by  moans  of  comprcseed 
air. 

Piiniim  ba«  found  by  Hpirometric  raeaiiurementg  tbat  Ibe 
dr]»lb  of  onlinary  calm  TCHpiintiaD  in  the  coursv  of  ibr  Arst 
titling  in  condensed  air  increased  on  an  average  by  271)  cubic 
centiuiL-tres — from  480  cubic  ccntimetree  in  ordinary  to  7A0 
cubic  centimetres  in  condensed  air.  In  the  course  of  the 
oecond  sitting  the  dejith  of  quiet  reHpiration  increased  up  to  900 
cubic  cent  line  treK,  i.e.  in  c(>m|(nrison  of  itti  depth  previously  to 
the  first  Kitting  by  420  cnWo  eentJinetret.  Thin  increaeeil 
de|>th  of  reii{)iration  is  no  doubt  chiefly  dependent,  as  Simuiioff 
innifite,  on  the  increased  atmospheric  presnure  in  opj»osilion  to 
the  amount  of  oxygen  contained  id  the  condensed  fiir,  which 
l^-ndfl  to  make  the  respiration  more  sujterficial,  as  the  fonner 
rxpandti  the  bunina,  and  conwH]iiently  the  eajmcity  of  the  air 
pBMagt»,anddepresse»' the  diaphragm  further  into  the  abdominal 
canity. 

t*stIy,acconIing  toy.  Vivenot's  obserratimiBitbcretanlation 
and  the  deepening  nf  the  re8|)iratioui(,  although  they  are  usually 
fuund  proi>orlion&l,  nre  not  solely  and  abiwlutely  dependent 
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one  another,  und  the  retardation  of  reflpirations  is  bjr  no  means 
the  only  r«»ult  of  increased  depth,  and  converiwily. 

Otseu  Imve  been  obiii'rvt.'d  in  winch  re*pir:it<>ry  freiniency  a')ut-< 
retarded  wiibout  any  iuorea»ed  depth  of  the  respirstiuns. 
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{}t)   Ou  tht  Moitiiky  of  the  Thm-o-e. 

It  follows  directly  iirom  v.  Vivenot's  measurement*  in  refer- 
ence to  the  increawid  depth  of  respiratory  inorementi^  that  there 
is  uu  increase  of  the  mobility  of  the  thorax  from  the  action  of 
compressed  air.  Its  es|K»i(iion  increatied  at  the  level  of  the 
nipples  in  the  course  uf  the  HrM  sitting  on  an  average  by  5*75 
tnilliinetreii,  and  after  17  tjittings  9*47  millimetres.  In  eleven 
observations  which  .Simonaff  madf  on  varimin  persons  the  differ- 
ence ascertained  by  percussion  bt^ween  the  deepest  inspiration 
and  dee{w;st  eKj)in»tii>n  had  iDcreased  after  18  sittingii  by  1-37 
rib  oa  uu  average,  or  after  11)  sittings  by  O'tiS  rib.  V.  Vivenot 
iu  the  same  way  showed  in  Uir'  ^ittiugs  tlmt  the  bt-patic  dulue»j 
begins  lower  down  iu  condensed  than  in  ordiaury  air,  at  the 
tiniw  of  decjiest  inspiration  as  wt-ll  n>i  that  of  doepost  expiration, 
in  the  first  ease  on  an  aveia^  by  1-425  cenlimetre,  in  the 
latler  by  1-225  ceiitiiiiL'trL'.  I'linurn  hiis  discovered  further  in 
his  Hpinmit^tric  experitneut^  that  in  (piiet  rei^pinirion  the  limit 
of  the  Rvemgc  respiratory  pa^ition  in  condensed  air  approaches 
the  limit  (if  the  dfttpcst  iuRpirntion  in  oi-diofiry  air,  on  an  aver- 
age uIh>uL  349  cubic  Ceutimetre-s  and  Jit  reiiiLivrd  fruni  the  limit 
of  deepest  expiration  about  79  cubic  centimetres,  *o  that  the 
mobility  of  the  lliomx  thii.-i  iiK-reasea  considerably  with  re^trxl 
to  inspiraljon,  hut  ib  slijfhriy  diminished  in  expiration,  Lanlly, 
J.  Lmge  '  has  proved  by  means  of  the  pneumatomeler  what  t. 
Vivenot  had  alreiidy  expressed  hyiiothetiially,  that  the  negative 
inspiratory  nnd  the  (wsitive  expiratory  pressure  is  increased  with 
increiue  of  atmospheric  pressure. 

(r)  On  lltal  Cttpafity. 

It  can  be  ascertaiufd  hy  the  spirometer  that  the  Inng  not 
only  undergoes  u  niechaniciil  expansion  bnt  that  it  also  receivea 
a  larger  quantity  of  air,  so  that  its  vJlnl  capacity  is  increased. 

'  J.  LntiKC,  Ott  fiHhitantitt  Empkytrmtt  iiiid  tO  Trcaineiil  teit&  Cvmyrrtted 
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According  to  v.  Vivenot's  olMtrrvations,  after  SO  miuutcs' 
stay  in  the  pneumatic  ohiimber,  tbe  excess  pressure  being  ^ 
atmofl[iliere,  the  qumiTity  of  air  Mpireti  after  »  (!t>eiM>8L  inspira- 
tion rose  on  au  average  I))'  73*40  cubic  octitiinetreiiand  iaereaKwl 
after  an  hour  autl  20  minutes  by  1U5-57  c-uliic  cfntimetres,  i.e. 
by-j^-j-jor  3-30  jkt  cent,  of  llic  onginiil  amount;  aft  it  two 
liours,  at  the  clwe  of  tbe  Bitting,  in  whirh  ibe  nir  vim  ngiiin  at 
tbe  normal  atraosphoric  presoure,  it  amounted  to  0-5  centimetres 
tDore  tbnn  before  the  commencement  of  the  gitclng. 

Accordini;  to  eleven  observations  made  by  SimonofF  on 
different  personK,  ibe  follouuig  BgurcH  repreiiented  (in  iin 
average  the  increased  quantity  of  air  expiree)  into  the  spirometer 
during  the  stay  in  the  pneumatic  chamber:  after  20  minntes 
+  UW  cubic  centimetn-s,  after  an  hour  and  20  minutes  +94, 
and  at  the  end  of  the  sitting-  +  24  cubic  ceutimetreii. 

After  daily  re$piratioD  under  iucreaeed  pre^Mure  the  amouut 
(if  A  deepest  tnA|>imtion  (or  the  pnliiionary  oaixicJtv)  in  Vivenot 
inereased  gradually  even  in  ordinary  air,  at  first  more  rapidly, 
later  OB  more  dovrly.  At  the  end  of  the  lirst  month  thrx  in- 
crease amounted  to  400  cubic  centimetres,  at  the  end  of  the 
Mcuud  month  200  cubic  centimetres  more,at  the  endof  the  third 
month  only  100 cubic  eeatiiuetre^,  in  the  counic  of  three  months 
thcrefure  altogether  the  constdemblc  diflercncc  of  700  cubic 
centimetres,  ^  of  the  natural  amount  of  vital  capiwity  fixed  by 
Hutehiusou.  In  the  course  of  the  fourth  month  of  pneuuintie 
treatment  Viveuot's  vital  esipaeity  neither  increased  nor  di- 
minished ;  it  remnined  sintionary  at  the  same  height  which  it 
hjid  attained  at  iJie  birginning  uf  the  third  month.  The  daily 
increase  of  pulmonary  cai«acily,ncconling  to  Vivenot's  collective 
obser\'ations,  on  an  average  amountcil  to  20  to  30  cubic  oenti- 
nieii-e».  If  from  the  above  figures  we  take  into  account  the 
fir-it  month  of  treatment,  i,e.  tbe  period  of  the  greatent  incrensc 
of  vital  ea|iacity,  we  luive  au  increase  of  43*3  cubic  centimetre* 
in  24  hours. 

Id  four  obeervalions  of  v.  Vivenot'a  in  other  persons  the 
figure  did  not  rise  above  7-i  cubic  centimetres.  This  latter 
figure  also  approaches  the  daily  increase  of  rital  capneily  ivUich 
Simonoff  found  in  bis  tvelve  observations  mude  on  dilTercnt 
pomnui  DD  an  avetsge  5*5  cabic  centimetres  in  S4  hours. 
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Tliis  incrtfa^e  of  vital  cajwcity  ca«  be  ascertained  by  per- 
ciuMiou  in  Ihe  n'gioa  of  the  diajjUragm,  a*  well  as  over  the 
cardiac  urea.  The  diaphragm  is  depressed  4  to  2  cetiliroetrcs 
under  f  iU:Uioqfh«re  excess  presaiire ;  the  area  of  cardiac  dulnesj 
dituinishce,  because  the  naimor  mur^ns  of  the  lant^s  are  ex- 
tondcd  over  the  heart;  the  cardiac  iinpuUe  is  then^fore  less 
{lercvptible  nnd  the  heitrl-sounds  leas  audible.  In  the  mme 
way  after  lunj^-eoiitinued  u«e  of  the  ]iiieiitnatic  ehaunber  the 
increatie  uf  ca|>aeily  cjm  lie  proved  to  hnve  become  habttoal  by 
the  perinanciit  dfjin^sMion  of  the  diaphragm  under  nonoaJ  air 
prrsMiin-.  Th«  diaphmgrn  in  these  t-afru  rL-niiilns  more  deeply 
depre»M-<l  tliau  ia  normal  daring  the  intpinitury  and  expiratory 
position,  so  that  the  baoe  of  the  lung, the  vital  average  poieition 
of  the  lung,  ftpproadies  that  [lotiition  which  the  Inngtt  nssiime 
in  the  deL*|H.'st  inspiratiun. 

The  greiiter  e5]>anHion  of  the  lungs  which  ia  nrnintaioed  up 
to  i\  cfilaiu  degr»re  even  after  exp<isure  tu  increased  presBure 
inlmitn  of  the  assumption  that,  m  the  mmn  wtiy  in  which  the 
mobility  of  !.he  thonix  is  increased.  Ihe  elanticity  of  the  Iud^ 
ti'ssne  rnay  increase  binder  continued  use  of  compreBSod  air* 
This  iiicreaae  is  to  be  regarded  as  a  conjic<iuence  of  equalisation 
of  pre!iKnre(Knant.hc),at(  the  rising  pre^^nre  rpmaiiiingeonetUuit 
in  the  cliambpv  the  rect  of  the  time  indiicef  a  mechaniral  ex- 
|Kin!iion  of  tlie  lungs,  while  the  riecreaaiiig  pressure, like  expira- 
tion into  rarefied  air,  which  it  actually  represents,  induces  a 
nieebanical  retraction  of  tlie  luug». 
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4.  Action  071  tk<i  Circulatory  Oryarut, 
(d)  On  tfifi  ffrart  end  tie  Ciivutaliaa  gatvrtJly. 

The  pretwure  which  the  air  exercises  in  re^piratinn  from  the 
Bnrfiice  of  the  lungs  upon  the  heart  and  the  great  vascular 
trunkal  will,  as  lias  already  Iwen  demonstrated,  be  less  in  pro- 
pfntjnn  to  the  ainutmt  of  resistance  offered  by  the  elastic  lung 
tissue,  thnn  that  which  it  eserts  u|»on  the  alveolar  walls  and 
upon  the  surface  of  the  body.  In  unlinury  air  this  resistance 
of  the  tissue  is  approximately  cquiviUetit  to  the  pressure  of  a 
column  of  mercury  8  millimetres  high,  while  in  condensed  air, 
where  the  more  etrougly  6Ucd  luugd  offer  &  greater  reitistanco 
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to  the  pre'ssurc  px^rtcd  ripon  Ihem,  the  T«Bi«taDC«  of  thp  iiimio 
also  incnnaet),  aud  SiiuoiiofT  places  it  at  about  10  milliuiHtres 
mercury. 

If  we  add  tlie  ordinary  atmo:«pheric  preM--iiire  =  756  railli- 
metres  to  the  excess  pressure  of  ^  Btinn8phere  =  324  milli- 
luetrea  im-rcurv,  ve  ^t^t  1,080  millitneties  oicrciin-,  nnd  llic 
prewaro  on  the  h<^art  nnd  the  large  ves&eU  of  the  thomviv 
cavity  will  amount  inlht-  tirst  case  to  =  748  millimotre^  morcnry, 
in  the  Bucood  va«psl,Q70  mUlimetres^  i^.  322  milUtueltva 
more. 

The  iDcrvasc  of  absolute  prt-dsure  by  322  millimptivB  in 
oondenflpd  air  miirit  pi-Dportionally  antngonitie  the  dilatation 
of  the  heart  and  nid  ile  t-onlmctions.  The  immediate  residt 
of  this  u  to  ditmQish  its  disteDnon  with  blood,  to  le^flon  the 
1-xtcnt  of  its  contractions,  and  to  reduce  the  blood  preMore* 
whilu  the  increase  of  the  differenc(>  of  prceAure  raises  np  lo 
at  least  10  millim^tr^ii  mercury  the  Miction  action  which  the 
thoracic  cavity  exL-rcises  u|jon  the  Wood  of  thoae  parts  which 
•re  exposed  to  the  full  pressure.  Even  under  normal  condiliuus 
the  resistance  which  tlie  vaacubu-  wulls  offer  to  the  blood 
current  moving  in  theiu  and  to  their  distfiiaion  vnrics,  and  n 
constant  and  imporlaut  condition  of  ite  amount  ie  given  in  the 
inequality  of  the  nir  pressure  to  which  the  various  parts  of  the 
body  are  subjected.  Thi«  condition  will  n^main  the  snme  in 
condenaed  air  alw>  ;  only  ihe  amouut  of  resiiitauce  will  increiise 
pro]K>rti»nally  to  the  heightening  of  the  atmosphere  prpusurv, 
atMl  thus  induce  a  diminutiun  of  the  ((uantity  of  hliH>d  in  the 
ditlerenl  orgims  ciirrei>jH>iidiMg  to  the  diminution  in  the  hloitd 
ourrenU  TIic  vessels  of  tbu  lungs  and  air  passages,  those  iif 
the  external  surface,  thr>se  of  the  oral  and  other  mucous  niein- 
bnuie*  which  are  directly  es[)o$«d  to  the  air,  »re  roo^t  Biii>cep- 
tible  to  this  preiisure  uiid  are  least  distended  by  the  btonH 
Olinrenl  ns  it  forces  ils  way  nu ;  whereas  the  vewielti  of  lluw 
organs  and  tisiiues  which  lie  in  cavities  with  rigid  firm  wnlU — 
e^.  in  the  cranial  cavity,  in  the  vertebral  canal,  and  |>arily  fn 
the  abdominal  cnvity,  or,  in  ihr  hom%,  in  the  rnrlilnginous 
tissue,  in  Ihe  muscles  'lud  glands,  of  more  resistant  striKlurc, 
which  are  hut  little  if  at  all  compreasible  by  air  pn.>#i>ure — 
their  vessels  become  most  full  of  blood,  which  gradually  uccumii- 
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lat^t*  wiUiiii  them  and  ditftends  thero,  and  its  fluid  and  no- 
iititucnt  etemrntit,  if  long  detained  there,  traoBude  in  Urge 
quantity  and  give  occasion  to  nutritive  and  functional  changn. 

(I/)   On  tht  Ptriphrral    J'mrutar  ^/MtMn. 

So  wion  ns  the  air,  as  its  condensation  increases,  begins  lo 
exerrifie  more  aiul  more  iirtrssure  upon  the  eui-face  of  the  bodj^ 
the  more  coiuprv^seible  soft  part?  immediately  succuiuh  to  thit 
influence,  in  the  first  plnoc  the  iMipillariM,  then  (I»e  l*wer 
vi>nouR  truriks  and  arferief,nn(I  Iflstly  even  the  largeict  iieripbml 
iRSseln  heeome  more  and  moiv  compressed  and  the  msas  rf 
blood  moving  within  them  disptnoed. 

Thp  phenomena  of  i>eriplieral  dii^tacement  of  blond  lad 
been  already  observed  by  Junod,  Ch.  Pmvaz,  Petrequin, 
Paiidahl,  and  others.  Tlius,  nccunliiig  toy,  Vi*-ennt*8  expfii- 
iiK'uts,  the  bKiodvt'8«cI«  in  thv  external  ear  of  the  rabbit 
become  lliinneraui]  piiler  incondenn^I  air,  and  wiinrtimes  eT«> 
disappear  altogether  to  the  eyi?.  The  conjunctiva  ami  Rtint 
nUo  become  palyr.  as  well  ns  the  red  iriu  and  pupil  in  (h««e 
iinimnlH,  and  v.  Vivi^not  is  inclined  to  think  thai  tbew  change* 
in  the  ammmt  of  blnoH  c'»nrained  in  the  eye  with  synchnmooi 
diminution  of  the  iiitni-nmlnr  pressure  are  not  without  inflnnkre 
on  the  moTementa  of  the  irifl,  and  that  the  contmctinn  of  the 
pupil  under  ftronij  air  pressure  observed  by  him  and  olherB  j« 
to  be  referred  to  th'>se  influences.  Even  jMthologirallv  di*- 
tcnded  veHse1<i  will  undergo  the  smme  change  of  dimeDsknas 
t  he  normal ;  the  morbitl  shhsp  of  pnlantion  of  the  ear  and  ja« 
in  toothache  di«a]ii>ear»  (I';uiiim);  tiie  red  injection  of  the  In- 
flamed tympanic  meml)r«iie  ( Freud,  v.  Vi\-enot,  and  olheri),  ibe 
Bensation  of  pain  and  beat  in  the  region  affected  by  eryti|«la* 
(v.  Vivetiof),  the  Iiyprramia  and  Dwelling  of  the  inflamr.1 
mncou8  uiembraneB  in  neutc  naeal  and  pharyngeal  mtarrb 
rapidiv  diminish,  and  Suehorsky  and  Kondratiew  have  observetl 
with  the  aid  of  llie  laryngoseope  a  dpcrnniie  of  engorgement  in 
the  vefcseld  of  the  t-atanhidly  affec-Ied  laryngeal  mucotui  mem- 
brane in  condensed  air.  The  ditiiinnfifin  of  hyjwrapmia  of  th« 
t;hin  mimI  niucotis  mcmbmnes  only  beromes  very  cnnsidenbfe 
under  high  degreefi  of  cnndensulionof  the  nir,and  Folevnwik* 
of  a  'remarkable'  blenching  of  the   ekin  of  workmen  during 
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their  frtay  in  a  chamber  the  nir  of  which  was  condenSHl  to  3^ 
atmntjpheres  and  this  hud  occurred  notvit  Lata  tiding  a  very 
high  temi>erature  in  the  cbuoWr. 
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(0  On  tAf  rultt. 

The  action  of  presimre  hiw  the  unmc  inflnpnce  on  the  [MilKe. 
Ill  cnndenBpd  air  it  heooraessmaller^/Jort'H^),  gloirer,  bothwilh 
n-giinl  to  the  number  of  its  beats  in  the  minnte  (jvirti*)  and 
nlfio  the  diinition  of  the  di«len«ion  of  the  arterial  tiiK-  during 
the  funnation  of  a  pul^e-butt  (tentus).  Under  vcrr  high  prea- 
etire  of  2  lo  3  otmn^phere?  it  hooome?  gmnllor  and  smaller, 
WPMltor,  and  at  lart  thread-like  (^ti/ormist  Foley)  and  fcarcely 
perceptible. 

The  pulse  frequency  eiokt  ifradually  from  the  beginning  of 
the  Kojoiim  in  coudfiined  air  fo  the  end  of  the  [••ricxl  of  con- 
stant prcMurcj  rist-s  again  tdightly  in  the  [lerifjd  of  gradual 
ntrefiictidn,  but  without  rrarhing  its  former  height  at  the  end 
of  the  Bitting,  irhen  the  d^'nstty  of  the  air  has  ii^in  l>ecoine 
normal.  From  61  oheer\'ations  .Siraonoff  made  the  f^fUuwiug 
deduction :  After  a  sitting  of  twenty  Qiinutea  the  pulse  fre- 
queneywaa diminished  by  four  bpalg,  after  one  hour  and  twenty 
minutes  by  eight  Xjeatn,  and  after  two  houm,  or  at  the  end  of  ihe 
ritting,  by  five  beat^  below  the  rate  nnder  Dortnal  air  prennre. 
The  average  estimate  which  t.  Vivenot  gives  was  taken  from 
oheervations  made  on  himself.  According  to  these  observations 
the  number  of  jmlw-beatj*  during  the  whole  course  of  the  sitting 
decTMised  slofldily,  and  this  decrcnfc,  which  reached  ite  height 
nt  the  end  of  the  sitting,  amounted  after  twenty  minute*  to 
3*43  heats,  after  one  hour  and  twenty  minutes  to  6-33,  and  at 
the  end  of  the  sitting  lo  7-33  beats.  Sandahl'a  obierrations 
made  nn  75  difTcrent  pL-rKonit  are  entirely  in  ucconiance  with 
lho«e  of  Simonoff. 

The  retardatinn  of  the  pulse,  like  that  of  llie  refjtiration, 
ti»  all  the  greater  the  quickei-  it  was  l>er(>re  the  application  of 
iuereaned  atmr»phere  pri^siiure,  no  tliat  in  the  case  of  {>er«on]t 
vilh  average  or  i^uhnnrrrml  ]nihr  frequency  of  G8  to  64  benta  in 
tlir  minute  the  decrease  is  slighter,  in  that  of  |intient«  witli 
abnnrmally  hurried  pulse  far  greater  thnn  Ihe  fignrefi  given. 
Thus  Sinioiniflf  obtained  as  maximum  20  bentn,  v.  Vivenot  Sl| 
Hertin  31)  lo  36,  and  i^andahl  liti  beata  to  the  minute. 
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RESVIRATORV  TUEnAI'EVTlCS. 

The  retardation  of  tbe  pulee  obtuined  (lurioff  the  respimtH 
lit  not  maiutJtiiivtl  io  the  uttne  |ir<jpurLi<>n  aher  the  rettini  to 
nonual  prei4iiure,  but,  aocortling  to  V.  Vivenot,  a^ain  returns 
tu  its  original  fri^iuciicjr  in  hnlf  nii  hour  to  an  hour  and  ;t 
half,  and  pifldom  liista  iiiiiny  hours.  As  an  exception  Ht-ilin 
vbscrvc-d  H  returdution  of  tht^  pulse  which  did  not  occur  during 
tfie  Bitting,  but  ^otno  hours  alter  it  and  on  the  foltowiof  dav. 
A  perDinni-Tit  loweriiig  of  [lulw  frequeney  can  only  be  obtained 
indirectly  by  means  of  coiujireft^ed  air.  If  the  ijuiekeuing  of 
the  pulve  v&i  originally  cautteJ  by  respiratory  otwlructiun,  uft^r 
reniuv:i)  of  ihe  httler  we  may  expect  a  Becoiidary  dtcreaBe  of 
pulise  frcijueiicy  from  the  action  of  compressed  uir. 

To  explain  the  retardation  of  the  puUe,  a^eiled  by  all 
obee-n^er*,  from  Tabarie  down  to  the  present  time,  vaTi<''U«  con- 
tradictory ihenries  have  been  ndvnnced — that  of  V.  Vivenul, 
quite  recently  that  of  i^iinonolT,  nnd  a  third,  Liebig's,  untirely 
denying  it,  while  I'oiseuille,  Junod,  and  Kmnvoi:^  have  erro- 
neously att«n)plfid  to  tiliow  that  it  behaves  inditierentiy  or  tUut 
there  in  even  an  acceleration  of  the  puUe  wave. 

According  to  v.  Viveoot  the  lowering  of  the  pulso  frequency 
occurii  in  the  tir^t  in^bince  in  a  purely  incchcLuioal  manner.  By 
the  inereawed  pressure  on  the  surface  of  the  Ixtdy  the  reBistance 
which  the  blood  wave  forced  out  In  tiVKlule  finde  iu  the  jirtery 
guhjectcd  lo  the  same  pressure  i»  iuirreasfd  j  thereby  the  cardiac 
action  itxeir  must  be  impeded,  and  the  frequency  of  canliuv 
pulsation  thereby  retardrd,  as,  according  to  Marey,  the  heart 
beats  the  more  frequently  the  more  easily  it  can  empty  it«c:lf. 

In  traces  of  the  pulse  wave  in  tlit-  ruiliul  artery  token  by 
means  of  Jlarey's  sphygmogi-aph  \'.  \'ivonot  obtained  curves 
whicli  show  a  cliange  in  the  furiii  of  the  pulse  waves.  The 
height  of  the  curves  \«is  on  the  whole  di-pivsoed  ;  the  line  of 
luceut  and  the  primary  elevation  became  less  ti«i't  and  weaker, 
and  the  apex  rounded ;  the  decrease  of  iht-  allitude  caused  the 
line  of  descent  to  fall  less  suddenly,  and  t.u  Lh:  thus  trauafurmed 
from  a  wavy  curved  line  into  a  stmight  Hue  more  ur  less  convex 
in  the  upi»er  part ;  the  re-contraetion  nf  the  artery  did  not 
therefore  occur  rhythmiailly  with  the  formation  of  a  dicrotic 
irave,  but  quite  uniformly  with  aliSipnce  of  dieroti&U].  An  the 
pressure  gradually   ceased  the    pulse  wave  also   altered    and 
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retoroed  to  iU  furmer  condition.  At  the  Mtmc  timp  v.  Vivenot 
an  elexTition  movement  of  the  writing  lever  on  the 
fptlTgniegnph  during  tlie  »ta^  of  iiu'reaaiug  pressure,  although 
the  int^rument  bud  nut  in  the  least  und«frgone  a  change  of 
jKHintion,  »a  that  lie  thought  thlsphfuometiuii  wiistobe  referred 
to  an  increase  of  bI<KKl  preHtmrc  in  the  radial  aittrry.  Parallel 
experiments  periormi-d  by  Vivenot  witl>  tht-  aid  of  iin  artificial 
iudiariibber  construction  gave  ihc  some  changes  of  the  curves 
as  the  natural  ones,  tnioed  under  increased  pree&iire,  and 
ihowed  aliio  that  the  polyeroti^m  observable  in  the  line  of  de- 
•MDt  is  to  b«  regarded  as  the  expression  of  the  auccessive  blood 
witTeR  generated  bv  iatcrfereuce  and  of  the  wave  muvementit 
communicated  to  the  elastic  wall  r>f  the  vessel. 

From  these  tnicingK,  which  all  bear  the  mark  of  increaswl 
arteriil  lenmcn,  v.  Vivenot  concluded  that  the  lumen  of  the 
v«fticl  esiuiiiaed  was  reduced  under  increased  atmoepberic  pres- 
sure, whereby  on  the  one  hand  the  reaUunce  offered  to  cardiac 
sysldle  was  inrrensed,  nn  the  oiherliand  the  relative  amount  of 
blood  in  the  vessel  itself  was  increased  and  the  outflow  into  tlip 
capillariei*  was  obstructed. 

In  opposition  to  these  deductions  Simouoff  asscrti-d  that  in 
Vivcnot's  tmciogs  the  most  considerable  flii(l<?ning  of  the  pnlso 
wavee  goDoially  coincided  with  the  end  of  the  period  of  conetAnt 
pressure,  »ometiaies  even  with  the  end  of  the  sitting,  or  that  it 
might  even  occur,  after  the  I:ipse  of  some  lime,  nnder  ordinary 
air  preKiure.  He  also  calls  attention  to  the  l»et  that  not  only 
doCA  a  prolongation  of  the  line  nf  ascent  of  the  pulse  wave  take 
plaee^  which  led  Vivenot  to  conclude  that  the  artery  op|»o«e« 
an  alwolutely  grenter  resintance  to  its  distension  by  the  blood 
sent  to  it  from  (he  heart,  bat  also  the  same  prolongation  is  seen 
in  tbe  descending  line  of  the  pulse  wave,  which  points  to  a 
((uite  opposite  condition  of  the  arterial  walU,  iind  this  change 
was  maintained  even  after  the  mtting,  therefore  at  a  time  when 
DO  increjued  pressure  was  present;  consequently  there  wili  no 
further  occasion  for  an  increased  resistance  on  the  part  of  the 
arterial  wall.  SimunofT  therefore  seed  in  these  changes  of  the 
poise  wavca  not  a  etiniulation  but  a  dc|>rcR!iinn  of  the  force  of 
the  heart'e  scUon  and  of  blood  preseure  ;  even  in  ordinary  air 
when   there  is  diminished  rre<[ncncy  of  cardiac  conlractions 
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jinsriSATonr  tiieiiapeutics. 

(here  must  occur  u  fl:itteninf;i>r  Iht'puUfn'avei  and  a  jmslo 
Hon  of  tliPir  line  of  ascent,  iw  n  reaull  of  tlio  lowering  of  tHr 
force  dilating  the  vascubr  v»\U  si>d  of  the  conseqtieDt  relative, 
not  absolute,  increase  of  re.'^intance.    If  the  contractions  are  at 
t  he  sninc  time  rctanlL-^d,  a»  is  actually  the  cast'  ju  ooudt-nscd  air. 
the  fiattcntDg  and  Icugthcniug  of  tb«  ascending  wuvc  line  of 
the  pulse  would  nMcs*arily  appear  evon  more  considerable,  and 
be  at  tended  with  a  lengthening  of  the  linenf  descent  also.   Then 
the  lise  of  blood  pn^i^Knre  might  be  solely  dependent  on  an 
increase  of  the  whole  mags  of  Wood  or  on  a  diminution  of  the 
blood  channel  or  of  the  capacity  of  the  vasculiir  system,  the 
UUW8  of  bItjoU  remaining  unch:i»g«l,  and  lastly  in  proportion 
to  the  increase  of  the  frequency  and  the  extent  of  the  tar- 
dioe  contrai^tion  ;  opposite  conditions  will  lend  to  a  dC'Crease  of 
blood  pressure.     IJiit  supposing  ihu  mass  of  blood  to  retnain 
nnchnnged  only  at  the  first  commencement  of  the  sitting  and 
then  a  rapid  fluid  excretion  to  come  on.  thin  will  have  the  effect 
of  producing  a  rapidly  progressive  diminution  of  it ;  =o  also  will 
it  indnce  a  lessening  of  tlie  freipiency  and  extent  of  the  cardiac 
contractions,  as  can  be  proved  by  direct  observations,  and  only 
the  narrowing  of  the  blood  channel  resniting  from  the  diminu- 
tion of  the  calibre  of  tlie  vessels  in  those  ])aM8  of  the  bodv 
which  arc  expoBed  to  the  direct  influence  of  iuerea^d  air  pre»- 
fiu-e  will  eventually  remain  fur  Vivenot's  aMsuuied   increase 
nf  blood  pressure.     Vivcnol,  in  his  theoretical  deductions  con- 
cerning the  increase  of  blood   prensiirc  in  condensed  air,  has 
taken  only  this  Rictor  into  account,  leaving  the  others  un- 
noticed ;  &  nan-owing  of  the  blood  channel  -ur  of  the  capacity  of 
th.'  ve?>sel«  would  only  \w  ciipable  of  raitiiiig  the  blood  pressure 
if  a  diminution  of  the  mas»  of  bh)od  did  nut  occur  at  the  seme 
time  ;  but  this  at'tually  takes  place  under  the  iuOuence  of  ooo- 
denscd  air  and  in  a  nipid  manner  {v.  infra).     8imonoff  therefore 
concludes  llmt  all  the  flplnguiographic  chiingo  of  the  pulse 
wave  which  Vivenot  describt'd  and  regarded  as  gignii  of  increased 
force  of  cardiac  action  arc  I'eoUy  due  to  a  deci-ease  of  the  fotx* 
of  the  heart's  action. 

Direct  meni*uTem«'nl b  of  the  pulso  made  hy  Wnldenburg  in 
the  pneumatic  chamber  of  the  Berlin  Jewi>)i  Hospital,  under 
I>r.  Lazarus,  show  the  following  changes  in  tlie  ladial  jirtei-j': — 
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In  Bcconlonce  with  tiic  previous  obwrnnliuiis  iin  superficial 
vessel  tbe  fulnces  oT  the  artery  dimiDiehcd  with  the  increased 
pr>-Mure,  il^  diameter  beiug  narrowed  pr(ipi.<rliunftlly  to  llie  in- 
crease in  the  pre»)ureof  the  exterual  air;  at  7t>0  inilUmetrtR 
llg  it  Amminted  to  0*55  millimetreii ;  nl.  ^'20  tnillitni'treji  \\g  it 
wifi  rednood  to  fi*37,  and  nt  1,150  mil!inu*tre!'  Hg  to  5-K3  loilU- 
nietres.  8o  also  the  sizf  of  tbe  pul^e  decreased  with  increased 
(ire»iture,  sinking  from  0' 10  to  0*0(1;  io  lh«  trunsition  to  Dunnal 
B  pressure  it  rose  ngain  to  OUS  mitlinietres,  but  &il<>d  to  mu;h 
'  tbe  initiiU  height.  Witli  tlie  nae  of  tlie  pulse  the  etrengUioi 
the  imis*  also  decreaeed ;  with  an  excess  pressure  vf  8*80 
gt.   milliuiptres    it    sank    to    5'58,   and    when    llie    preseur« 

Idiuiinirtbed  it  remained  under  the  nriginul  height.     Tbe  two 
lost  clianges  in  the  size  as  well  a"  the  strength  of  tbe  pulse 
are  to  be  regarded  as  secondary  effects  of  sujoum  lu  oom>  ^| 
pressed  air.  ^" 

It  wnii  further  ascertained  br  es]>erimenls  with  the  angio- 
latsKej  iPttlauUr)  that  the  circulation  was  retarded  under  in-   M 
creased  pressure  iind,  what  bad  not  bitberlii  bt-en  proved,  tpiite    ^" 
independently  of  the  pulse  froqucuoy.     Whereas  the  quotient 

I  of  circulation  in  the  iuitial  pressure  of  6^0  milliinetre»i  Hg 
amounted  to  31*8,  i.e.  corresponded  to  the  svvrage  lueaxure  of  ^ 
n  bcBlthy  perNiu,  it  rose  with  increuM.-d  j^m-asure  to  48  and  ^ 
sank  again  with  decrease  of  thn  pr(^«tiire  to  41  ;  or  where-as  in 
tbe  initial  pressure  the  3Ut  pmt  of  the  total  mass  uf  bluod  was 
artvnaliiied  by  each  syslcle,  here  only  the  48th  piirt  reaehed  the 
pulmonary  arterj*.  The  necomjianying  retardation  of  tbe  pulse 
from  76  to  fiO  brats  in  the  minute  prodnecd  a  still  further  re- 
tardatioQ,  which  showed  itmlf  in  the  eoetSeiunt  uf  tbe  blMxi 
changes.      While  under  initial    pressure    the  circulation  was 

Icomjileted  in  25  seeonds,  with  incn-*«i«ed  pressure  it  became 
rrlwdetl  to  48'0  seconds.  It  waa  also  shown  here  as  well  as  in 
Vivenot's  observations  that  n?  a  secondary  uiHut-uee  in  the  re- 
iaru  to  normal  pressure  the  circulation  was  indeed  accelerated. 
but  did  not  reliim  to  its  former  rapidity. 
H  As   reffonls   .ib»olute    IiIoihI    pressure,   it   was   found  to   lie  ^| 

^    slightly  increasinl  under  the  intluence  of  compressed  air;  on  ^^ 
the  other  hand  relative  blond  preissure,  i.e.  bluud  pressure  iu 
relation    to   the    surrounding   nir,    was  considerably  reduced. 
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"With  an  air  prp8?ure  of  820  millimetres  Hg  the  abfoluU  blood 
preiMtire  amouDU-d  to  268  miltiuetreii  Hg,  nnd  with  an  ait 
prpBsiurp  of  1,150  miniiii»?tres  Hjj  only  rose  to  273  milltmetrei 
Hp.  Yet  if  wp  ccunpirc  tUr  figiir«»  of  blood  pressure  obtained 
with  the  pressure  of  the  Burrounding-  air,  accordiDg  to  Wnlden- 
burg  we  obtain  another  more  rorrect  tTjje,  which  expre^&ei 
itjtcif  nio^t  precisely  in  the  equivalents  of  weight  representing 
blood- pressure  tension.  With  a  pressure  of  820  millimetres 
Hg  the  blood  pressure  is  =  133  grammes,  with  an  air  prcF- 
sure  of  1,150  millimetres  Hg  tmtj  98  grammes,  so  that  the 
blood  pressure  has  fallen  in  the  ratio  of  133  :  98  under  com- 
pressed  air.  If  we  reckon  these  weights  at  (he  normal  pressure 
of  7(iO  millimetres  Hg  we  have  a  fall  of  blood  pressure  from 
248  miiUmetrcB  Hg  to  180  millimetres  Hg. 

Here  also,  in  consequence  of  the  secondary  influence  of  air 
pressure,  a  lowering  of  the  hUmd  pressure  (285  millimetres  Hg) 
remains  on  descending  to  the  normal. 

I>astly,  the  reduction  in  volume  of  the  soft,  pnrts  ns  exj>eri- 
n'enluily  aKCertniued  by  the  compressing,  i.e.  tluid-disphieing, 
efiect  of  oondeDsed  air  is  of  special  interest  here.  When  in 
Wiiidenbnrg's  esperimcnts  the  comprescion  of  air  had  renched 
a  height  of  1,150  milUmctree  Hg  no  tmcc  of  a  pulse  was  any 
longer  perceptible,  and  the  pelotte  had  to  be  Bcrewed  down 
1-36  millimetre  before  the  pulsation  returned. 

<rf)  On  tht  Blnod  PreMure  m  thf  VeutU. 

T9iree  experimcuts  which  v.  Vivenot  performed  on  dogs  by 
means  of  the  ha-matodynamometer  and  the  kymographion 
yielded  no  decisive  reeult,  as  two  completely  failed  and  in  the 
third  so  low  a  degree  of  Mood  pressiure,  =  the  pressure  of  a 
column  of  mercury  of  8fi  millimptres,  wns  found  in  the  carotid 
artery  as  he  hail  never  previously  observed.  The  slight  rise  of 
Moocl  preHsure  from  8fi  iiiillimetTes  in  normal  air  to  92  milli- 
metres under  the  influem'e  of  I  i  atmosphere,  i.e.  =  6  millimetres 
mercury,  is  too  trifling  to  lead  to  aoy  safe  conclusion,  and  we 
are,  on  the  contrary,  justified  in  asftunting  that  the  animal  was 
in  an  abuormal  condition  beftwe  and  during  Vivenot'a  cxperi- 
naeat. 

On  the  other  hand  two  of  Pauum's  experiments  on  dogs 


lore  Boccesrfal,  and  jihow  imluhitahly  »  lowprinfir  of  blnrxl 
flMHtre  in  the  arttrie^  under  Ui«  iiiHueiice  of  iiicreaiecl  nir 

lu  Panum*»  first  exjieriment  ihe  blood  prensiire  in  the  dog's 
CftiDiitl  artrrv,  which  io  aorm»l  air  ainoiiiit^-il  to  IdU  iiiilltijii-tres 
mercury,  wlieu  the  air  wa8a>ndense(l  to  I]  atino«ijb«rc.  answer- 
ii^  to  A  rise  of  ban.'nietriv  preasore  of  140  to  15U  millimetres, 
male  to  138  millimetres.  In  the  second  animal  experimented 
)W  it  fell  from  154  to  I'ia  millimetres  in  air  condenaeil  by  1^ 
atmosphere  =  a  nw<  of  Itantrnetric  jtressure  of  200  millimetres 
Afier  the  clow  of  the  »itiiiig  the  UUkmI  pressure  rose  sgain,  iu 
the  first  exiwriment  to  165^  in  the  second  t«  162  millimetres 

J.  l^nge,  one  of  whose  experiments  i)<  published,  gives  no 
figures,  but  oolj-  meotiond  that  this  exi>enmcQt  coavinced  him 
of  the  lowering  of  blood  pre»«iu%  under  the  inHuence  of  OOD- 
densed  nir. 

Quite  recently  P.  Bert,  in  bU  work  '  Ia  Pression  Biirom^ 
trique,*  has  established  the  thesis,  in  occordajice  with  v,  Vive- 
Dot  and  iu  iipjKi^ition  to  Paiiiim  and  l^nge,  that  Llie  arterial 
Ironuu  (if  the  bl>x>d  is  eon^idenibly  increased  iu  compressed  nir 
hy  ibe  mef:hauical  influence  of  the  pressure.  Bert  founds  this 
coueliiMon  on  two  kyraographic  exiieriraentg  on  oiircotiwd  dogs, 
ID  which  the  cxceta  pre^ttnre  in  the  pneumatie  bell  amounted 
CO  ^30  millimetreit  Hg.  The  tirst  experiments  gave  a  riiM  of 
the  Hvenige  bIot)d  pretieiire  iu  the  feraoml  artery  from  122  to 
138,  the  M'l-und  in  the  carutid  artery  from  5h  to  104  millimetres 
Ug,  thus  a  ride  equal  to  *  of  tlm  original  height. 

JakotKtoD  and  Lazuruii  have  nlr^o  put  thiti  queslion  to  experi- 
nentAl  proof  and  were  able  to  coulinu  P.  Bertha  reHulls. 

In  tl)«  chamber  of  th«  pneuiuatio  apparatus  at  Berlio  the 
air  prepare  was  regulated  in  the  .tame  way  an  during  the  sittingH 
of  tbe  patient*,  i.e.  in  the  first  twenty  minutes  niiw-d  to  420 
toilliinetres  }lg  in  inaximo,  theji  maintaine<l  couKtaDt  for  an 
hour,  and  finally  in  forty  minutes  brought  lutck  to  the  normal. 
As  ouly  relative  ^'aluett  were  sought,  Setechenow's  method  wu« 
qotte  sufficienL  for  the  mea^^ureraent  of  the  average  aortic 
pfMnuv,  which  was  uesflored  at  the  origin  of  tbe  carotid  artery, 
Lunm*  appltetl  th«  i«Qie  to  seven  dogx  mircotiited  by  morphtne 
and  fijur  sheep  without  diltcosis,  and  traced  the  tluctuataouB  of 
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blwtd  pressure,  as  also  of  {iulft«  and  respiratory  frequencj,  during 
two  hours. 

In  the  mnjority  of  the  obflcrvnlionn  an  increase  of  aortio 
pressure  continuing  be,Youd  Iht?  pLaeo  of  contitant,  sometimeA 
even  llmt  of  decreasing,  condensation  of  air,  was  unmiMakable. 
Together  with  tablet*  which  show  the  iiressure  nnchanged,  or 
only  inereaserl  by  one  to  two  niillitnetre^  Hg,  »  larger  verity  of 
other  tables  are  to  be  found  m  the  iirotoeo^  in  which  an  evi- 
dent increase  apiienrs  of  about  -j^.,  only  once  J  of  the  nriginal 
estimate.  So  considerable  a  rise  of  blood  pressnre  a»  Bert  fotmd 
in  ht8  eecood  experiment  was  never  encoautcred  in  the^  obeer- 
Yittion!^.  AcLvrdiug  to  Jukobson  and  Lnzarus,  judgiug  br  the 
expcricnoe*  which  we  possess  of  the  influence  of  n  preamre  of 
two  to  three  atuioiipliercs  in  the  building  of  bridges,  hs  alH>  <m 
thetherapeiitioiofliienee  of  condensed  nir,  thffltiotiULtion  i>atised 
by  an  accidental  distmhunce  of  the  circulation  may  perhaps  be 
reganlcd  an  iijtymptom  of  perturbation  consequent  on  the  abrnpt 
change  nf  air  prcfiMire  in  the  iliiimber. 

Wiii-reiis  Ch.  I'tuvuz,  I'aumu,  v.  Viwnot,  Freud,  Simonoff, 
and  others  assume  a  |>erLpheral  displacement  of  blood  resulting 
from  the  excea.1  of  Htmot)]>herie  pressure  acting  on  the  hings  nnd 
Huriaee  of  the  Ixidy,  v.  Lifbig  dues  not  admit  snch  a  di;tplace- 
ment  a.*  a  direct  action  of  ]>reBSure,  and  endeavoiiix  to  explain 
it  indirectly  by  the  changes  observed  in  the  [>eriphftr.il  blood- 
vessels, as  he  feels  bounii  to  believe  in  a  widening  itf  the  blood 
chanoe)  in  the  lungs,  on  the  ground  of  the  researches  of  Quincke 
and  Pffifl'er.  As  Quincke  and  Pfeiffcr  have  proved,  and  afi  boa 
ttlready  been  mentionnd  in  other  pWes,  nil  the  veftseb  of  the 
lungs  are  distended  and  filled  mere  abundantly  with  hlnntl  during 
inBpirfltion,wilh  inerease  of  negative  prpssiire,  whereas  in  expi- 
nition  emptying  of  the  vesseln  it  j»roninted  by  the  elastic  action 
of  the  luugt)  now  coming  into  play.  As  in  calm  breulhiog  in 
cfindeneed  air  the  limit  of  tlie  average  refi|)iratory  iiosition  of 
the  lungs  appronches  that  of  the  deepest  recpiration,  Liebig 
finde  bim^telf  driven  to  the  conclusion  that  the  flow  of  blood 
towards  the  lunga  must  also  undprgo  an  inereaae,  whereby  the 
peripheral  vessels  would  be  more  emjitied. 

But  all  the^e  phenomena  in  the  vascular  apparatus  are  still 
only  to  be  regarded  as  simple  mechanica]  proceaae*,  evoked  by 
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the  liighcr  atmosphere  pre^^are  on  the  siirfare  of  ihe  VwhIv  ant 
1^  hlDg«,  which  esn  only  onrac  intn  play  a*  centripetnl  pn>8«ure,] 
acting  at  first  more  upon  the  peripheral  than  the  central  parte 
uid  must  ntwe^Harily  have  for  its  re^^iilt  a  iliM|)IaceiiieQt  of  tht 
I  from  without  intrarda  (cf.  supra,  Waldvuburjf^. 

(r)  Ok  thf  Cealrat  Vmiii. 

the  blood  tJi  dUplAced  from  the  t^sternal  parta  of  the  body, 
rirMKls  are  Ciqwcinlly  exposed  to  the  fir»t  influence  of 
ToiOpres«^  air,  there  will  immeilialely  lie  an  increjued  flow  of 
Mood  towards  tho«e  cavities  in  which  the  ve».^U  ar^  not  sub' 
jtfcted  to  the  same  pressure,  but  are  capable  of  distention  and 
rccHving^  the  bluod  which  flows  towards  them  iu  iucreiuieili 
qnjiDtity. 

The  abdominal  cavity,  separated  from  the  thoracic  cavity  by 
the  diHphngm,  and  the  pf-lvi#  are  still  in  a  con^iik-mhif  d(>grt;« 
■ccewible  to  external  atnioJ!]»henc  pressure  thrimgh  the  latter 
Mnd  the  abdominal  integiimeiit«,  and  undergo  »  oon«id*!mbIe 
reductioo  of  their  superior  and  anterior  ca[iacity  by  [he  depre.*- 
ftiuQ  of  thtr  diaphragm  and  forcing  inwards  of  the  iitxlominal 
btufacc.  The  greater  jiart  of  the  abdominal  cavity  id  meanwhile 
taken  tip  by  the  inte*tine«,  whivh  are  tilled  with  rtadily  compre»- 
ttible  gasL't:  and  wlioi^  ^lid  and  Huid  contents  anMnoonstdomble 
io  ouin[nrisua  with  the-^.  A»^  however,  the  compressed  oo-fl 
rflioiral  uf  the  gases  is  eoni>idenibly  higher,  ihexe  bLt.-ouie  6rst 
•aljecttKl  to  ilitf  pressure  and  undergo  a  reductlun  of  their 
Tolome  in  favour  of  the  lesci  readily  ccimpressible  jmrts  in  tha 
•bdominal  ravity.  In  pm|>orti(m  to  tliL-  amount  of  gaeea  ia  the 
iAtettiQCo  the  pressure  acting  on  the  diaphragm  and  ttie  abdo-, 
tttinal  integuments  either  exorcises  nopre««ureoa  tbevesaela,  or 
«lBe  the  pre«iure  will  be  eoQtiiderably  U-^t  than  in  tho^e  [tart«  of 
the  body  which  stand  under  the  immediate  intluence  of  the  air 
preemire. 

I'nder  these  conditions  the  vanoular  fulness  of  the  organ* 
and  ti«»ue8  eontained  in  the  abdomiiial  cavity  must  increuje  ia. 
ooadeDMti  air. 

We  must  regard  the  iocreage  ef  renal  ond  alvinc  excretioa 
under  the  itifiiieiice  of  condensed  air,  nlready  previoufly  men> 
tiooed,  from  the  pmctiad  point  of  view  oe  a  direct  consequence 
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of  this  increased  afflux  of  blood  to  the  abdiiminal  viwern,  fix>in 
the  greater  ftilness  of  the  renal  nrtery  on  the  one  hnnd  anii  of  llie 
me»eDteric  arteries  on  the  other  and  the  iDcreosed  tranoudatioQ 
of  aqueous  Unidx  ^>>m  them.  In  the  Biime  manner  the  men- 
strual diitfharge  of  women  ib  ]>romoted  by  it,  aiid  it  mav  be 
brought  on  by  [meiimntiti  treatment  in  thow  jireviously  suffer- 
ing from  umenorrhu-a.  The  increHKe  of  hemorrhoidal  flux  will 
also  be  due  to  theite  infliirnccit. 

On  the  other  hanri  it  id  nnid  thiit  in  other  glandnLir  orgAne, 
as  the  liver  and  spleen,  no  tumefactivc  byiiertcmia  has  hitherto 
been  observed,  aud  thut  repeated  percusiioii  has  failed  to  show 
any  enlargement  of  thfse  urgami  (v.  Vivenut,  Bertia,  Saodald, 
Pol,  KninvoiB,  l'"oley,  aud  others").  Siinonoflf  has  even  repeatedly 
obnerved  a  diminution  in  s\3/z  of  these  organs  in  itntients  who 
bad  previouHly  snfiered  from  oongtffltion  of  them.  The  explana- 
tion of  this  phenomenon  is  Nought  In  the  fact  that  the  amount 
of  blood  in  the  liver  and  the  spleen  is  chietly  dej^eodeat  on  the 
(nrtJiUatury  eoucUtions  in  the  heart,  in  the  lun^,  and  the  thomcic 
cavity  generally,  and  by  the  inereaseii  siielion  power  of  the 
huart  under  the  influence  of  condensed  air  the  circulatioD  in 
them  ie  promoted  ;  in  (he  Ktme  way  the  adjacent  interments 
and  the  diaphragm  might  exercise  a  higher  ptee^ure  on  them, 
and  lastly  the  increased  alvine  ex-acualious  and  the  Improve- 
ment in  nutrition  eventually  iudueL-  a  reduction  in  volume  of 
the  morbidly  enlarged  liver  and  siileen. 

The  veKieU  mo»t  vithdrnini  from  the  infiiienco  of  inoreaiied 
air  pressure  are  those  in  the  cranial  cavity  aud  its  proluugatioOf 
the  vertebral  canal. 

It  was  natural  to  suppose  from  the  outset  that  the  cranial 
cavity,  Ixiunded  nu  nil  nidt-s  b}-  bony  walls,  woidd  shut  off  the 
organs  cuclosed  within  it  from  thn  influences  of  condensed  air, 
and  promote  an  increased  atllta  of  blood  and  oooseqaeut 
bypersemia  of  the  brain  and  the  metkioge*.  V.  A'iveool  aud 
other  physieiana  therefore  consider  oongeitUniS  of  the  brain  to 
be  a  direct  reoult  of  the  influencR  of  condetwed  air,  and  regard 
such  conditions  as  counter-indicating  pneumatic  treatment, 
although  practical  exi»erience  has  hmg  eoatradicted  this  hypo> 
thrsia,  as  giddiness,  hfutrinefts  in  the  bend,  headaches,  and  surli 
troubles  have  bf-en  regularly  relieved  by  the  iuduutce  of  oua- 


densed  air;  Pol,  l^n^is,  and  Foley  have  aever  ubsen'«(l  any 
tendeDojr  to  oongef>tioD  of  the  brain  even  under  a  conden^aiioa 
of  3  and  4^  nlmo9|)bere^  although  here  the  trnnsilion  from 
onlioary  air  to  those  de^ees  of  condensation  t^iok  jilace  almost 
iiistsntaneously.  The  Uiimnutiou  of  thv  amount  of  blood  in 
tbe  retinal  vessels  ulready  observed  by  v.  Vivenot  admits  no 
certain  conclusion  as  to  tbe  circulatory  ooudttioua  in  the  brain, 
viocetbe  (opticj  bulb  lyinj{ outside  the  craniiil  cavity  i»iexposi>d 
to  full  atmoiqiheric  prewiuiv,  ami  the  iocompresinble  intraoeutar 
fluids  can  hanlty  wenkeu  it  very  much  in  its  tianiiference  to  the 
retinal  vessels. 

Stuouoff  tries  to  prove  that  the  afflux  of  blood  to  tbe  braiu 
oumot  be  abnormnlly  increa^d,  but  must  be  diminished,  from 
Ut«  circucDStauee  that  tho  blood  19  oouveyt>d  to  tbe  bmin  only 
through  the  carotids  and  the  rertabral  aiteries,  and  principally 
through  the  former,  which  are  somewhat  superficially  placed  in 
the  neck,  aud  uuder  tbi-  compieitBiiij^  iuSueucL*  of  cuudeused  air 
become  reduced  in  calibre  ami  convey  lesj*  blood  to  the  lirain 
mnd  tlio  meninges.  The  veins  are  ct-rtaiiily  al»u  comprci^mnl  by 
ooodcDtfed  air,  but  tbry  have  a  coneidenibly  grL-utcr  cajHicity 
and  are  comparatireiy  imperfectly  filled;  consequently  the 
blood  pressore  in  thciu  i#  less  (Jnkobson  found  it  even  nf>'ga- 
tive  in  tbe  jugular  vein) ;  and  lastly  thoy  nna«tomo#e  freely. 
Sitnouoff  also  dwells  upon  tbe  )ncn>a«ed  suction  action  of  respi- 
ntury  movemeut  and  the  diniiuiKlied  extent  and  freqneuey  of 
eanliuc  cout Tactions,  as  also  t  lie  lowering  of  blood  pressure  from 
the  ocmsecative  diminution  of  tbe  mass  of  blood,  conditions 
UQtIrr  vhirb  a  niltu-lion  mltier  than  an  iucrentw  in  the  quantity 
of  bluod  in  the  brain  and  the  cninial  cavity  would  be  Likely  t« 
occur.  I 

As  re^Tinls  the  vertebral  canal,  we  are  as  yet  in  possession 
of  no  prnolienl  observations  which  would  justify  u»  in  cotwliid- 
fug  that  there  is  an  increase  or  decreue  of  the  amount  of  blood 
containtnl  in  it,  otherwise  than  the  anatomical  con^ilniction  and 
the  topugmphical  ciivum^tauees  atliuit.  There  is  therefore  no 
donbt  that  under  all  circumstance.'*,  during  a  certain  period 
of  residence  in  condeuied  air,  a  com|>unitively  stronger  afflux  of 
blood  towurdri  the  vertebral  canal  would  lake  place  ibna  is  the 
cue  under  ordiuary  atmospheric  pressure. 
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(/)  On  the  Ttint,  Cafillariet,  and  Lympiafit*^ 

As  tbo  veins  and  cupiUari^s  are  subjcctod  to  tUe  same  infiii- 
enc«  of  condenFed  air  as  the  &rt«rics,  and  the  drculation  of  h\ottd 
wjtlihi  theni  is  (ipjieiident  on  ihnt  of  the  corresponding  arterial 
vvi'Ht-'l^,  liinijlar  cliaiigvM  of  IjUkmI  jireMure  and  blond  fulnnsfl 
matt  occur  in  them. 

Panum  in*titiited  direct,  eiperiments  on  this  subject  Ity 
introducing  a  manoniet'Cr  into  the  jiigulnr  vein  of  u  dog,  and 
found  thut  the  venous  blood  pre^ure  suffeL*ed  a  decrcjise  under 
the  influence  of  heightened  atuiyspheiic  pressure.  At  the  very 
beginning  of  condensiition  a  (iiniinntic.n  of  it  ocourred  In  the 
veins  and  rapillnrip!;  of  the  |>art8  of  the  bod;  in  which  the  full 
fitmoepherifl  pressure  rested,  while  a  rise  of  blood  prest;ur^ 
graduidly  developed  in  those  veins  and  capillaries  which  were 
withdrawn  from  the  direct  influence  of  atmofpheric  pressure. 
A  diminution  of  blood  pre^ure  in  all  the  vuiii»  and  ciipiUarii-d 
ought,  according  to  Simonoff,  to  set  iu  from  the  moment  that 
the  quantity  of  blood  i^  reduced  in  a  measure  correspondiug  to 
the  pressure. 

We  are  in  possession  of  no  direct  inveHtigations  ns  to  the 
influence  of  condensed  air  in  the  lymphatict:.  Arcoiding  to 
the  physiologit-al  condilionis  of  lymph,  its  fnnnation  and  propul- 
sion in  the  lacunnr  t^parefl  of  the  iLst^iies  i)n<l  lymph  ch<iiiQel», 
the  hypotliesin  ib  pn»bflble  that — 

L.  In  such  parts  of  the  body  as  are  exposed  (o  the  direct 
influence  of  the  ineroased  pressun*  of  condensed  air,  the  pAJ^ago 
of  the  lymph  from  the  tifstie  spacea  into  the  veaseis,  as  also  ita 
further  propulsion  in  the  direction  of  the  hi-n.rt,  is  (iweleralM ; 
Ro  also  the  negative  pressure  exercised  on  the  heart  and  the 
large  vessels  by  the  enlarged  lungs,  and  the  inctCHsi-d  thoracic 
a^piratiLin  thereby  i  nil  need,  also  proiiiole  the  lymph  circulation, 
liiistly,  the  forin-alionof  the  lymph  itself,  so  far  us  it  t.ikes  place 
by  the  passage  of  blood  serum  out  of  the  vessels  into  the  tissue?, 
will  be  retarded,  not  only  by  the  simple  mechanical  pressure 
but  also  by  the  dterease  of  blood  prensun?  through  the  dimi- 
nishefl  alSus  and  inc-reiised  efflux  of  blood. 

2.  The  exudation  of  lymph  from  the  bloodvessels  into  the 
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of  those  tiarts  of  the  body  wliicli  lire  withdrawn  from  the' 
influ«Dce  of  incrcascti  air  pcctisure  will  aeceesarih 
ingmentf^.      Bui  M  ^th  tbi«  augmentation   the  preset 
under  whieli  the  iyiiijih  etand"  is  at  the  samo  time  raided,  itarl 
efflux   out  of  the  tissue  laruO'ie  aud  lympb  spaces  into  tb« 
lymphatic  vessels^as  welt  as  its  furtlier  propulsion,  is  accelerated 
even  in  tho^e  jtarts  on  which  the  influence  of  tiir  pressure  uM 
Uvi  directly  exercii^ed.  m 

The  pne^uge  of  the  chyme  in  the  intestine  into  the  ritli,  as 
alio  the  |>mput«nn  of  chyle  in  the  meiieDterie  lyinpliatjes,  is 
not  directly  dependent  on  the  degree  of  density  of  the  air. 
However,  it  h  [lostiible  (hat  by  continued  excretioos  from  th^ifl 
Mood,  and  the  consequent,  decrease  of  its  qnantilVi  the  ab*orp- 
tioQ  of  chyle  may  take  place  mure  rapidly^  and  tliua  the  flow  of. 
lymph  be  here  also  accelerated. 


(jf)  On  Srerriion  and  Ahtorptivn. 


JS^ 


^^K  Fhwtittoners  consider  themselves  justiOed  in  assa 
^ntu  itoch  pathological  records  u;<  exist,  that  inrrnun-il  oiii^ 
prcs«ure  cuuse*  ft  diminution  of  sevTctury  activity  in  thuao 
organs  Tbich  arc  directly  exposed  to  it,  and  promotes  the 
absorplion  of  morbid  products  effused  into  the  cavities  and 
tinoea  Ichii  rxpoiied  to  it. 

Thus  it  was  observed  that  caseK  of  morbid  increase  of  secre- 
tion of  the  nasnlt  oral,  pharyngeal,  laryngeal,  bnmchial.  and 
vaginal  mucous  membniiies,  a.<<  well  as  cases  in  which  the 
perspiration  waa  morbidly  increasecl,  were  rapidly  relieved 
under  treatment  in  the  pneumatic  duimbcr,  while,  a^  already 
raenitooed,  in  the  orgnns  wiitntrHwii  from  the  direct  iDBuencfi 
of  the  {treasure,  the  intestine  and  kidneys,  an  increased  Si 
Moo  of  urine  .ind  iax»\  evaeiinlion  was  observed. 

In  cases  of  exudation  and  infiltration  into  the  pleural  cavity, 
In  the  lung  U^ue,  in  the  abdominal  cavity,  as  also  in  the  sutx 
rut»n«H>u^  mill  i>ubiiiuct>iis  ti?«iies,  the  physicians  observed  a 
gTCoter  rapidity  uf  a1iMr}>tion  oft  hem:  products  when  the[vilient4 
were  subjected  to  increased  air  i>rct>sure  than  is  usually  found  to 
be  riio  cas«  under  any  other  mode  of  treatment.  Theorel  ically 
tliia  effect  of  ioereased  air  pressure,  as  set  forth  in  inedic:il 
racords,  is  acooiinted  for  in  the  6nit  place  by  Kh  iaBuence  oa 
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tboae  {nrts  of  the  bodjr  wfaicfa  are  dinfctly  subjected  to  It; 
Bccundly,  by  the  cbangu  in  tbost;  organs  whicli  are  withdrawn 
from  its  immt-tliutv  intluence;  and  thirdly,  by  the  RquidiAalion 
TCaultio^  fr<>m  tlit'w  chuu^es  uftvr  tho  rtruiuval  of  the  presbun: 
aod  return  to  norma)  conditionfi. 

Where  iuereased  air  pressure  can  ael  directly  the  blood 
presiiure  in  the  \'t>K«*li)  in  loweri^d,  the  outtiow  of  blood  from 
them  into  the  tismee  diminiiihed  ;  on  the  other  hand  the  afflux 
or  tisane  fluid  fruin  the  kcuuicof  tlie  tissues  into  the  lymphatics 
is  X'romoted,  and  the  pussagc  uf  tbe  lymph  out  of  the  lymphatic 
vessels  into  the  bloodvessels  acvrliinitcd  under  the  influence  of 
incre^ised  suction  action  of  the  heart.  Thus  absoiplion  of 
accumulated  or  vflTu^d  Huide  is  incroa8eil,  and  exudation  and 
secretion  diminUhed  in  the  lung^iaDd  the  rest  of  tbe  respiratory 
tract,  in  the  pleum,  in  tbe  Hkio,  in  the  subcutaneous  ivllular 
tissue,  and  the  mucous  membranes  accessible  to  atmospheric 
air  and  their  submucous  tissues,  and  the  female  genitals. 

la  those  organs  nnd  ti»ue.-<  which  are  not  acoesaible  to  the 
direct  intlueiice  of  couduui^cd  air,  a»  in  those  of  tbe  abdominal 
cavity,  tbe  cerebro->^iiniiI  caLal,  in  the  bones,  cartilages, 
museU'B,  and  piiitly  in  tlie  glaiKU,  excrotinii  will  prcdomi nnti; 
over  absorption,  aud  tbis  uill  c-untiutie  till  iLe  previous  equili- 
brium 15  rvNtored  in  the  dJBtribiilion  and  the  pressure  of  tbe 
blood. 

In  connection  with  this,  after  the  retiim  to  normal  i>reis- 
sure*  in  consequence  of  tbe  diminution  in  the  amount  of  lymph 
which  has  occurred  and  of  the  relatively  greater  density  of  the 
bloodj  the  ab»or|>tive  activity  will  again  obtain  the  |>ryiM>ndtfT- 
ance  throughout  the  body  over  csudation  and  excrBlion,  and 
continue  active  till  the  quantity  of  h!no<l  ha-i  again  b*wii 
renpw(?d  by  increased  absorption  of  fluid,  or  a  new  comlitiuu  of 
equilibrium  has  beeu  set  up. 

(a)  CiiEMiC(.>-?nysioL,OGiCAL  Action. 

A   eerios  of  chemical   procesees  are  connected   with  the 

mcchftnical  ohangos  which  air  compre¥Bi>d  above  one  almostpberR 

oxvrci«i^B  u]M>u  thv  animal  urganitiui  during  its  temporary  action, 

and  it  is  all  the  more  neceseary  to  take  these  into  account  in 

.estimating  the  total  effect  of  the  physical  treatment,  since  they, 


I 
I 


CHEMtCO-PnrSIOLOOlCAL  ACTtOy.  869 

in  tbeir  turn,  produce  alterations  of  tte  physical  processes  ia 
the  bodies  of  aninmlK. 

B»  ao  eicess  pressure  of  1?  atmosphere,  firri;  the  air  itself 
u  ctiftnged,  itt;  dcnsit}'  being  propartional  tn  the  prrsflure,  then 
the  respiratory  !)iirfiu;e  of  the  hings  is  inorcaNed  in  volume;  the 
ciivaUtton  of  the  blood,  the  nbcorbent  and  secretory  processes 
UDder^  chanf^ea,  accordint;  a^)  tht*  origans  have  tv^en  subjected 
directly  or  indireetly  to  the  iii«i'biiniuil  iiiHuenee  of  compressed 
air.  Acconiingly  the  exchange  of  gaiies  in  the  lungs,  oxida- 
tion and  generation  of  h«if ,  tiKHuc  mctamori>hnM<iand  nutrition 
generally  undergo  cliang<ri<  iivliirh,  in  pro[»orlinn  to  their  eitent, 
will  act  more  or  lesa  definitely  od  the  state  of  the  whole 
mgaDism. 

(a)  Oil  tkf.  Exckangr.  of  Gases. 

In  the  comprehensive  researches  which  have  already  been 
made  by  v.  Vivenot,  Sandahl,  Pan um,  and  G.  Ijinge  on  the 
excretion  of  carbonic  acid  during  respiration  of  compressed  air 
it  ha^  been  uc«rtuned  that  it  undergoes  a  considerable  )ncre&«c 
with  increased  pressure. 

No  direct  experiments  -were  made  by  these  obfierver*  on  the 
■tworptton  of  oxygen,  but  their  vi^ws  on  this  question  were 
BdnuDoed  on  theoretical  or  indirect 'grounds.     Supposing  the 
abaorption  of  oxygen  to  be  increa!«cd,  they  assnme  that  the 
excew  of  oxygen  was  nbiKirhcil  not  only  through  the  hings, 
hrui  alao  mechanically  through  the  skin.    In  firoof  of  this  v.    m 
Viwnot  brings  forward  a  case  obecrved  by  Pol  in  which  gpuernl  V 
rataneouH  emphysema,  (erininaling  fatally,  was  set  up  in  a 
working  man  under  a  pressure  of  3  to  4  atmos[iheres  ;  further, 
thai  the  imuhlesome  irritation  of  the  iilttn  and  muBcular  pains 
iiimilar  to  rheumatism  which  occur  during  a  prolonged  sojourn   fl 
in  highly  compreMcd  air  are  cuiitiected  with  the  absorption  of  ^^ 
oxygno  by  the  skin  and  itD  liberation  again  after  the  return  to 
nonoil   air   pressure.     I-«*»Iy,  the  brighter   red   colouring  of  fl 
venous  blood,  the  astonishingly  rapid  relief  of  emphysematoua 
dyvpniipa.  and  the  disappearance  of  cyanosis  in  the  fiuw  of  many 
emphy8cmat.ou«  aubjecis,  as  well  as  the  fresher,  more  blooming- 
appearance  of  chlomlic  and  iina-inic  potimtB  after  pnenmmio 
UvoLiucnt,  they  consider  aa  BUp|H>rting  their  hypolhcvis. 
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In  opposition  to  these  rievs  G.  r.  Liebig,  sapported  bv  a 
series  of  unalysee  of  ftirt  hnc  endenvourcKl  to  jirore — 

1.  Ttiat  the  excretion  of  carltiiQic  acid  id  less  under  increa#c<l 
than  under  normal  ]iresiiure;  the  deJioiency,  however,  nndcr 
raised  presaure  iti  only  0*3  jifrainme ;  it  mn8t,however,be  observed 
that  this  amount,  apfmrently  trifling  in  itself,  although  found  in 
altnoiit  equal  voltuutf^,  yet  refen)  to  uir  of  difi'ertint  duusitieg. 
Besides,  a(\wrding  to  his  observations,  (he  more  copious  excre- 
tion of  i-'nrbLniic  acid  i»  less  Jepfiident  on  tiic  depth  than  nn 
the  number  of  tlie  re.*piralioui<,  so  that  tht;  mon-  frerjiicnt  the 
re^^pii'atioDe  in  a  givon  time  the  more  earbonic  acid  is  given  off 
than  in  ulciwer  cxpinition.  The  results  of  chemical  invest  iga- 
tionH  are  hiTu  in  a  certntn  agreement  wiili  tlie  meuliauieal  in- 
fluence of  raised  pressure,  imderwhich,aji  has  been  demonstrated, 
the  breiithitjg  is  slower,  but  tlie  respiiiLtioiis  became  deeper  and 
the  expiration  protracted.  V.  Liiibig  \mi  disposeJ,  howerer,  to 
refer  this  chuuge  in  the  rxcrction  of  ctirbunic  acid  not  to  an 
actual  diminution  of  it,  but  lo  increased  absorption  of  oxygen. 
V.  HcTt  B>!#crts  that  tlie  excretion  of  carbonic  acid  suffers  no 
change  unrler  increusod  pressure. 

2.  V.  Liebig  also  investigated  directlythe  nbBoq>tion  of  oxy- 
gen under  the  inllitence  of  CQinpresxed  air,  and  founil  it-iurrea«ed. 
Wheivas  in  the  exhalation  of  carbonic  ucid  the  amount  was 
chiefly  deterniineil  by  the  numlwr  of  respirations,  the  ab8orj»- 
liou  of  uxygeu,  on  the  lonljaiy,  was  deiieadent  on  their  dcptii. 
So  that  the  increased  iibsorptioa  of  oxygen  would  coincide  with 
the  mode  of  nctiou  of  enmpreiiNed  air,  in  which  respiration  and 
inspiration  are  fjieilitnted.  According  lo  v.  Liebig's  investiga- 
tions the  iucrea^  of  the  absorption  of  oxygen  amounted  in 
ecpwl  vuUimes  of  inspired  air  to  11  per  cent.,  but  rvise  when 
the  Hubjc-ct  of  the  experiment  wa.s  hard  iiC  worli,  and  while  at 
the  sjimc  time  th«  re8])irulory  frequency  iu  the  chamber  did  not 
differ  fn>m  that  in  ordinary  nir,  to  a  relutive  atnnnnt  of  18  per 
cent,  and  an  absolute  of  22  j'ercent.  I*.  Uert  found  the  nbsorii- 
tioo  of  oxygen  iiito  the  blood  only  sUghtly  increased  iinder 
increased  pressure.     If  the  normal  propurtiou  in  lbt>  blood  is 

=  20  volumes  |)er  cent,  of  oxygen  under  normal  atmospheric 
pressure,  it  rises,  according  lr>liisrx[jerimcnts,  under  a  pressui-e 
of  two  almoEphcrcis  only  hy  0*9,  under  one  of  three  ut-mospberes 
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[only  by  1*6  volume  per  cent.  He  found  fhe  number  of  t1ii< 
TKspirntions  withaui  iofluence  on  the  aniounr,  of  the  absorpUou 
«f  ojg'gen.  As  P.  Bert's  experiment.^  were  cnrried  out  ia  a  per- 
exact  niauuer,  we  may,  in  deciding  the  question,  regard 
>uat3  tUeU  b,v  liuu  aa  reliable  (v.  also  Part  I.,  Oxvgtiu). 

(6)  Or  Oxidaiitm  and  Generation  of  Heat, 

One  of  the  most  interesting  points  in  these  turefltigBtioDn 
the    bobnnour  of  the  teuiiM-TUture  of  the  body  daring 
residence  in  eoodensed  air. 

In  twenty-six  ob«er\at  ions  which  v.  Vivenot  made  on  himself 
and  on  iivv  other  per^uns  the  body  temperature  at<  tlie  com-  . 
mcDcemcnt  of  the  pcriiKl  of  constant  presriure  rose  on  nn  aver- 
^:e  about  0-503°  C,  at  the  end  of  that  period  about  0'344*  C, 
tad  at  tbe  dys«  of  the  sitting  0*212°  C-  higher  than  before  it 
began.  In  six  of  v.  Vikonofs  DbRorvation?  on  different  ptTsons 
the  temperature  (al^iu  meiiKured  in  the  axilla)  ubuul  tlie  middle 
of  ibe  perio"!  of  cuustaut  pregmue  had  risen  0-8*  C,  at  the  cIobo 
nf  thf  aitling  it  had  r«lli-ii  agiiiii,  but  «tiH  remained  0*5'  C. 
htgbrr  than  at  the  beginning.  V.  Vjvonot  nttribiitcd  this  in- 
creased amount  of  bejit  only  partially  to  aceeleraled  oxidation 
during  the  s<^)joum  in  condensed  airi  as  oxidation  under  (her-e  cii-- 
ctuofltaQceti  bad  risen  by  14  per  ceut.»  while  tbe  heat  generated 
by  thi*  cornbngtion  could  only  have  warmed  v.  Vivenot.'s  body, 
whieh  weighed  sixty-four  kilogrammes,  by  0*39°  C.  instead  of 
0*50*  C  if  we  assume  the  capncily  of  heat  of  the  human  body, 
which  contains  about  75  per  cent,  water,  to  be  the  same  as  that 
of  water,  and  the  excess  of  carbonic  acid  also  to  have  aridru 
frum  direct  combustion  of  pure  carbon,  which  is  not  really  the 
case.  V.  Viveoot  therefore  considera  that  the  excess  of  heat 
unaccmiiited  for  ought  to  be  ascribed  to  dimininlied  lo^of  h*nt 
in  condensed  air,  as  the  vessels  of  the  sicin  and  lungs  are  cou- 
■trioU'd  by  the  increased  atmospheric  pressure  and  receive  le»s 
blood,  which  natundly  caui<es  n  diminution  of  the  radlaljon  of 
lu>a(  and  of  the  eva)>omtiou  of  water  through  skin  and  lungs. 

The   inveetigations  of  RteuiI>o^  mtide    in   the  pnriiroatio 
rhaiiil>cr  of  thi.-  .lewiiih  Hotupilal  at  CcrUn,  are  oppo»cd  to  the 
,  observations  of  v.  Vivenot. 

lu  order  to  be  able  to  watch  thoroughly  tbe  iofluenoa  of 
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raioed  air  preMure  on  the  generation   of  hent  in  tht  body, 
Stembo  measured  (he  pf^riphoral  niid  pentnil  heat  of  the  body 
by  ijiking  iW  lempcmture  beiweeo  the  tinger^,  io  the  axilln. 
nnd  in  I  tie  rectum.     The  air  preesiire  in  the  chamber  amounted 
at  the  time  to  1|  atmosphere.      As  th»?  pressure  was  rUing,  m 
veil  as  at  its  iicniL-  and  when  it  was  dimtnirihing,  thcperipheml 
tempemtiire*  taken  bt-twcfii  \\ic  fing«-rs,  sank  wvprnl  degrees, 
that  in  the  axilla  measured  pome  tenths  of  a  degree  be]<>w  the 
nunnal ;  and    a  persistent  lowering  of  the  teinpewiture  even 
some  time  after  the  sitting  conlil  «till  he  observed  as  »eeondar\' 
effect.     The  eentml  heat  seemed  also  to  nndergo  n  constant 
decre«8G  (by  0*9,  0*7,  1*2,  0*5  per  cent.  C.)  after  a  few  btit  by 
nci  means  sufficiently  numerou?  observation?  of  the  t(.'mi>enitare 
in  the  rectum.     In  (his  cfu-*  losses  of  hent  througli  lowering  of 
the  temiM-mture  in  the  eliamber.iut  well  lu  by  iKtsniblyincrfased 
evapom'ion,  wt;r«   completely  cxchided,  as  on  thp  one  hand 
metvsurenients  of  the  terapc-rat  ut^e  in  the  chamber  showed  a 
aliglit  elevation  during  the  siltinge ;  on    the  nther  hand,  bv 
means  of  the  regulatory  arrangementa,  the  amount  of  moi?tnrp 
in  the  air  of  the  bell  conUl  b^  Icept  verv  nearly  the  same  as  that 
of  the  outer  air.     .^temlio  therefore  feels  hound  to  refer  the 
constant  rleprcssion  of  peripheral  and  eenlrid  body  temperature 
to  nn  ahnormnlly  diminishc<l  generation  of  heat  in  the  body  by 
incn'nsed    air  pressure.      He  atlribntes  the  divergent  reimUs 
which  V.  Vivonot  obtained  to  the  Bhort  time  the  thennometer 
was  retained  in  the  axilla,  for  the  average  temperaturea  he 
thna  olitained,  which  slnintil  alwaya  fluctuate  between  SS'S^ond 
aC'S"  C,  must  be  reganled  as  snlmnrmal.     Thua  the  rise  of  the 
teiu]»erat«re  which  v.  Vivenot  observed  at  the  oommcncement 
of  the  iiitting,  and  erroneously  supplied  to  be  the  result  of  in- 
creasing pressure,  would  be  oeeoiuited  for.     Steiubo  has  also 
made  Eimihir  ubttervations  in  com-s  in  which  he  voutd  not,  as  is 
nsUHl,  rrlain  the  thermometer  for  a  long  lime  viu.  twenty  to 
thirty  minnles  before  the  sitting,  as  if  shown  by  observation  7. 
!!y>me  of  the  results  of  Stembo's  tempemture  obeervations 
were  very  startling.     Aeeording  to  v.  Liebig's  and  especially 
P.  Ilert"*  i«vestigatii.D»  the  absorption  of  oxygen  is  increased, 
though  th«  latter  »>-«  only  tUghtly,  under  increased  pressare; 
niuneroua  other  obwn-atione  also  k-nd  to  the  conclusion  tliat 
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stimclfttion  of  nsklalion  i 
to  have  ithOuDt^  hy  mrefiil  llierinometric  observutioQM  ns  cvi- 
(lesce  of  iDcrvastid  geaeratioQ  of  heat  in  ooinpreitiivd  iiir,  Aa 
this,  however,  is  not  the  ea*p  «nd  v.  Vivenot'a  invesrigwtions,  bs 
Ten  as  the  variouK  rt'i>orls  of  other  observers,  have  not  been 
MmGrmed,  we  iiiutt  trust  to  future  resefirche^,  loxling  more 
areiimtely  the  grou]i  of  Cictors  (o  be  here  taken  into  t*onKKl«nt- 
lion  for  a  sohttion  of  I  his  interesting  rjnestion.  (Cf.  alwiSch^T- 
munsfciV  metwuremciits  of  temperat  ure  under  rarefied  iiir.) 

(e)  Oil  Tiseae  ClMnijt  and  Xutrition  in  geneml. 

One  of  the  first  ob»?iT)Ltionst  made  its  to  the  inSiience  of 
iaereased  nir  presgure  was,  that  men  who  work  in  the  diving- 
bdl  under  the  ]>reti^ure  of  several  almo»|iheres  suffer  a  Wm  of 
h3dy  Weight,  which  wns  the  moi'e  noticeable  when  foraujr  reaiton 
thcT  couli)  not  ubiaiii  an  increfw»ed  supply  of  food.  Under  such 
tircurastaucc*  the  los«  by  combustion  cannot  be  suflicit-ntiy  re- 
placed, and  th*  consequent  loaa  of  body  heat  enn  only  partly 
«erve  a^  evideiwe  of  t he  innieaseil  oxidation  wliieh  has  taken 
place  during  that  time.  It  in  natural  to  conclude,  fi-um  the 
meehnniral  effect  of  raised  pressure,  that  in  thi^  reduction  of 
body  weight  Hiimulation  of  rt-uid  and  alvine  eviuruation,  as  well 
Sfl  possible  increase-  of  aquL-ous  cvnpurutiou  through  the  tungs 
rraulting  from  the  enlargement  of  their  vui«unaible  surGu^*, 
inufft  take  a  considemble  slutre. 

Siinonoff  And  Sandahl  luive  examined  this  question  cx]icri- 
mectally. 

In  SimonofTs  thirte^-n  obBer\'aliona,  after  a  two  hours*  nil- 
ting  with  condensation  of  If  atmosphere,  the  body  weight  luuik 
on  an  average  alwiit  207  grammes — minimnui  130  grammes, 
mnximum  '25ii  gmmmeK — while  accon.1ing  to  KantL-ihl  the  loss 
uf  weight  nfler  the  sevt'nd  rttlings  (luctiKU.«l  Ix-twei-n  -IS-J  to 
S12'5  gniiumei!.  The  average  amount,  200  grammes  Ioks  of 
weight,  does  not  diverge  fiir  from  the  average  Iosb  which  tbi; 
body  snfiers  during  a  (jimilnr  sluice  of  lime  in  ordinary  air,  and 
fore  SiuH>noff  does  not  venture  to  draw  a  conelution  as  to 
the  direct  share  which  condensed  air  \\»*  in  the  reduction  of 
body  weight. 

On  the  other  hand  l>r.  KiitHohenowaky  recently  perfomivd 
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i-xperi  nientn  on  btmsvlf  und  other  ]iersoo«  iu  Simouolf '»  cmstive 
iiuUtute,  in  which  the  amoant  of  food  Uken  wa«  limited  to  tl>p 
qtiaiitity  witU  which  the  body  weight  couUi  Ix-  maintained  it  a 
constant  level  in  ordinary  air.  He  fonniilates  thi.-  rvsult  of  Ih* 
Beriea  of  his  ex]>eriiu«nts  in  th«  folluniiig  mauuer : — 

1.  With  B  qnantity  of  food  euBicicnl  to  miuotsui  tV 
baliun'c  between  the  ah«sor|>tion  iind  i-xiTt-tinn  of  the  body  fs 
ordinnry  nir,  btxiy  weight  steadily  decreiksea  under  the  inSunicr 
of  ti  dnily  two  hours'  sitting  in  ooodensed  air.  Siiailar  renlt* 
wf  nn  doubt  obtained  elsewhere, 

2.  The  stimulation  of  the  abore>i]icntioncd  prooMiei,  ftb- 
HoqitidQ  of  oxygen  and  oxidAtion,  miistT  if  d^  other  disUirbuij 
itiUnenceK  are  prt^gpnt.  Jocmne  the  need  for  food  in  tbo  aaimal 
body.  So  alau,  when  the  normal  pressure  is  restofvd,  (Jw 
diminished  uiuouni  of  ituid  in  the  aniina)  body  anti  the  gmtrr 
inspissation  of  ih*:  blood  wilt  excite  active  absoiptiuu  in  t^ 
stomach  and  iuteatitie,  in  order  to  competi.«!it«  a»  qakkly  ■» 
{Kwsible  for  the  lose  of  water  resulting  from  increate  of  tbe 
i<ccretionfi  and  fxcrctions. 

Aknust  idl  uhsenei^  have  therefum  ruencioned  as  the  imiir- 
diate  resalt  of  the  action  of  compreitsetl  air  in  the  poeUBOtir 
clmmbei  a  fiivourable  effect  on  tiiiae  chnngef  aad  if  (b(>  |«timl 
is  allowed  sufficient  food,  by  the  improvement  of  appotilr 
resulting  from  the  incraaaed  ucedt  the  nhern-ption  of  the  oi- 
g)Ani^m  SL>  uiiich  exceeds  its  excretionit  tliat  body  weight  inil 
mnnculiir  activity  are  increased  by  pneumatic  treatiaml,  wbtk. 
nn  the  other  hand,  diminiEihfMl  fat-formation  and  di^pjicailuiMof 
fatty  dc]MuiLts  wure  observed  with  aj>)>ropn}ite  food.  The  oImt* 
vatioiut  hiUierto  made  on  ]iatienta  with  regard  to  iucrtamoi 
weight  under  the  influence  nf  air  compressed  by  1^  to  Ij 
atmofiphere  yielded  the  following  numerical  result*: — 

According  to  HondahVs  notes,  in  the  caee  of  |«ticuta  mtli- 
out  fever,  in  *J  obnervutiouH  the  body  weight  iocrcased  af^rr  It 
sittings  ou  an  average  by  637*5  giammee,  or  after  «tch  niHin^ 
by  45'5  grammes. 

J.  liiTigeolitained  intwoobiiervntioniiafterSS  ntlings 6,000 
graiumcs,  or  after  Kich  Hitting  132  gmmmes. 

I^vinetein  obtained  in  two  obserratioDs  after  30  sittilfl 
l,H7'>  grammest  or  after  one  sitttog  62'A  grainmesi 
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V.  Vivenot  bimselft  aR«r  110  sittings  increased  in  body 
veigbt  1^50,  or  after  one  sitting  1 1  granimes. 

Simcmoff  in  22  caries  found  after  21  sitttnga  1,114  on  on 
avenge,  or  after  each  sitting  :>3  gnminen,  increaw  of  tfeight. 

The  higheift  figures  obtained  were;  — 
In  Sandahl's  otwervationB,  after  300  RittingK,  11,220  graniiD«»i ; 
in  Simonoff's  „  „    SO         „         a,310         „ 

and     ^    90         „         4,580         „ 

The  results  aru  diffei-ent  in  {latients  vrlien  disturtmnces  art- 
|a«eent  whicli  cither  induce  ai.-celemt€si  oxidation,  as  mora  or 
leas  violent  fover  and  hectic  fevpr,  or  which  interfere  in  one 
way  or  another  with  the  reception  of  food  or  ite  ii«similation 
■nd  absorption,  as  gagtro-inte«tinal  catarrhs  and  dtarrh<pa,  or, 
lutlyr  which  induce  iucrea»ed  tissue  change  through  innAciilar 
letiTity.  eg.  voluntary  and  invoIuntAry  bodily  oiov^aents, 
tonic  and  clironic  muMiular  couvuiaions,  hystericid  attacks,  Sur, 

In  such  cases,  us  nmy  be  forcsvon,  no  incre»fi«  of  body 
weight  will  occui'  even  after  pneumatic  treatment,  but  rather  it 
will  steadily  decrease,  and  in  iirojiortion  to  the  inteasity  of  the 
dieiitrbnnce»  which  cau^ie  the  increased  consumption  of  matter 
in  the  diseased  body.  Here  also  Simonofi'  has  furnished  n 
•eries  of  observations,  19  cases,  in  which  the  decrease  of  weight 
eoold  nndouhtedly  be  referred  to  these  cauaes,  and  in  which  the 
body  weight  wax  rcducetl  by  785  gntmincfi  on  an  average  after 
21  ^ttingt<.  SimonofT  hiif  al»o  nhowu  that  in  Hpite  of  such 
disturbanceti  reduction  of  body  wcighl  mny  be  avoided  and 
even  an  increase'  of  it  obtained  under  the  influence  ot  mbh 
presfed  uir.  In  two  of  his  jmtients  the  body  weight  aufferMl 
BOehaoge  during  ]>neuinatlc  treatment.  In  one  chho  there  wni 
modente  fever ;  in  the  other,  that  of  a  wonuin  with  byst^riH, 
frequent  and  violent  hysterical  altaclcntook  place;  in  ten  cases, 
on  thi'  other  band  (7  of  chronic  pneumonia,  2  of  purulent 
bronchiliv,  I  of  ehrunic  bronchitis),  in  »pit«r  uf  the  high  fever 
which  in  two  caees  caused  the  tcmperuturv  to  rise  to  39°  C,  an 
increaiw  of  weight  was  eventually  gained. 

The  figures  which  exprcSH  the  gradually  increasing  weight 
under  the  influence  of  condensed  air  are  not,  according  to 
Simonoff'a  observatiann,  proportional  to  the  numhpr  of  sitting! 
Ukcn,  bat  stand  in  invene  |iroportion  to  tJie  dumtiou  of  tho 
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treatment,  an  their  ainountii  are  at  firti  liigher  and  gradiiall;; 

decline.    Thns  in  the  22  patients  wtthont  ferer  be  obtained 

t^e  following  inoreftse  of  weight : —  ^h 

Avenige  increaoe  of  weight  in  each  person  : —  ^H 
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Eitimatitm  of  Vrea, 

Few  investigations  have  hitherto  been  published  on' 
influence  of  compresfied  air  on  the  xecretion  <if  urea.  The 
eBtimntionn  of  nrea  made  by  P.  Bert  are  ralviRlen^,  even  though 
the  ligiires  given  by  him  Bhow  at  a  superficial  glance  a  pro- 
portional increase  of  the  nmoimt  of  urea,  because,  without 
having  previonsly  brought  tlie  body  to  the  nitrogen  equilibrium 
nece^Kary  for  these  pxpeiinifruts,  he  undertook  the  i)ittings  in 
the  pneumatic  apparat-u^  and  reckoned  the  quantities  of  urea 
obtained  as  ttie  effect  of  compression  of  air. 

Hadra  tttatei^  that  he  found  a  decided  iucreatie  in  the 
secri?tif)D  of  urwi  iu  a  series  of  exjieriments.  After  he  bad 
brought  tlie  aecretionn  of  nitrogen  into  abuolule  equilibrium  by 
a  weekV  regulation  nf  diet,  he  subjccttd  himstlf  in  five  Mttingx, 
four  of  Miem  four  hoiirfi  long  (from  9.20  till  1.20)  and  one 
three  hours  long  (from  1,30  till  4.30),  bo  the  air  pret^ure  of  two 
atmoBpheres  in  the  pneumatic  chamber,  twenty  minutes  being 
allotted  to  the  increasing,  forty  minutea  to  the  decreasing 
preBsure. 

From  the  fifth  day  of  his  rSgime  deviations  of  only  0*fi 
grammes  iu  31  were  found  in  the  excretions  of  urea,  which 
ga\-e  a  sufficient  basis  for  (iie«e  investigations:  5th  day=  31-6; 
6th  day  =31-04;  7th  day  =  30-6S;  8th  diiy  =  Sl-336;  average 
=  31 -156. 

On  the  first  day  of  increased  pressure  (9th  day)  lie  obtained 
=  3a-4l7;  lUhday=32'047;  13th  day  =  34'y73 ;  I5th  day 
=  3:i'4H6.  If  we  reckon  only  from  the  fifi  It  day  under  ordinary 
nir  preKsure,  and  add  together  the  rettultfl  of  nil  the  days  on 
which  siltings  were  taken,  and  divide  by  the  number  of  days  in 
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tiaxAi  case,  we  obtain  as  average  amounts ;  30'835  ntiiler  nomial 
air  preAsure,  and  32*977  aoder  inci-eaeed  air  prrssiire,  tlierefore 
in  the  chamber  an  excess  of  2-\\!2.  If  we  distinguish  between 
the  luialyiios  of  the  urine  voided  in  the  forenoon  hours  (with 
four  »ttingii)  and  of  lliat  in  the  afternoon  houra  (one  sitting), 
and  comiiare  the  estinutt^it  thiu  obtained  with  the  Hiim  total  in 
the  forni  of  a  curve,  we  find  the  singular  residt  that,  whereas  in 
the  da^H  of  equilihriiim  under  normal  atmo^heric  pressure  no 
distinct  relntion  of  dependence  \&  shown,  from  the  beginning  of 
the  itpccial  experimenttii,dunug  the  whole  uiue  daj»  following,  a 
very  tnar)ce<i  paraUeliiim  is  reoognisable  between  the  afternoon 
(inantjty  and  that  of  the  whole  day. 

Ilndra  feels  juetitied  in  drawing  from  these  facte  the  ooa- 
elusion,  that  in  this  nine  days'  course,  at  the  beginning  of  the 
inHueiice  of  coiupr^nsed  air  the  afternoon  amounts  are  the 
dcterminiug  ones  which  decide  the  i[uc:Ktiou,  consequently  that 
the  efTect  of  (he  oomprcE&ioD  of  air  dors  not  show  itself  in  an 
alteration  of  tirsuo  change  till  after  a  certain  time.  This  effect 
ttrat  showed  itself  in  the  urine  voided  after  eeveral  hours,  three 
hoars  as  a  miiiinium;  it  oertaiulydidnothist  over  twenty  hours, 
as  otherwise  the  forenoon  amounts  would  not  hnve  fiillen. 

Iladra  sees  in  the  fnlling  off  of  the  forenoon  amounts  a 
diminution  of  tissue  change,  n  phenomenon  which  indeed  b1«» 
occurred  in  the  mmkcd  falliug-off  on  (he  I4th  day  after 
the  grent  cxctss,  only  in  suminiial  altered  «»iucncc.  Hadra 
accounts  for  the  mode  of  increase  in  the  excretion  of  urea  under 
the  influence  of  compressed  air  by  the  h^-]>othc^is  that  his  bocjy, 
in  eoueequence  of  the  long  dimdiou  of  nitrogen  equilibrium,  waa 
in  a  stable  condition  of  nitrogen  equilibriuiu,  Le..  l}iat  it  offered 
a  great  rewstance  to  the  inHtiencen  at  work,  which  the  latter 
overcame  only  gradually  hut  in  larger  measure  daily.  The 
rompression  then  Rcting  on  the  1 3th  day,  after  one  day's  pauBc, 
finds  a  considerably  less  tendency  of  the  organism  to  maintain 
the  nitrogen  e*juilibrium;  enormous  excepses  occur  on  the 
thirteenth  and  fifteenth  days,  aa  much  as  3*8  grammes.  The 
inflnenee  was  at  once  evident  in  the  forentvon  ■  the  equalisation 
enntinnes  over  the  whole  following  day,  i&c^  and  we  find  instead 
of  stable  only  fluctuating  equilibrium. 

fit  we  have  ks  yet  no  iiidiibiinhle  evidence  of  the  stJmula^ 
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oxiilating  procwaes  in  the  organism  by  the  supply  of 
Hiuintiiifts  of  osygen  (v.8.  Oxygen),  «ii(l  Beit's  ninounta 
an  nut  to  be  relied  on,  HadrR  does  not  venture  to  deciile  (leB- 
nitively  the  question  wlieilior  llie  iiicreaNod  ^eKiretioii  of  tire»  in 
dependent  on  an  iiieit^asedcuiubuslion  ufnlbameti  in  the  Ixidy. 
According  to  the  |]ii)p«>rlion  of  oxygen  ooutaincd  in  11,  Rir 
ctiini»rrfist;d  by  tiri>ntiiios]ilirivs  will  behnvcin  Ihe  some  tnmnicr 
with  regard  to  its  activity  m  air  under  one  atmosphere  with 
donbte  the  amount  of  oxygen.  Compression  seems  to  him 
UBefnl  au  Enr  tlmt  it  iuiIu(-(><:  a  general  ex]>»ii.4ii)n  of  ibe  lungs 
m»  evidenced  by  the  diminntinn  of  cardiac  (hdness,  dis(>l»ce- 
menl  of  the  hnnndariea  of  the  lungs,  inci'PHSe  of  Titnl  cajmcity^ 
compression  of  the  intestinnl  gnses  and  depression  of  the 
di^>br»gm,  thus  facilitating  the  exchange  of  gases.  It  it 
irorthy  of  s|»ecta]  remark  thai  Hiidm  in  bia  exi>ertment8  did 
not  find  the  quantity  of  urine  voided  during  the  lime  of 
expM'iment  increased,  nnd  could  not  Therefore  attrihult*  the 
large  Binoani  of  urea  found  to  the  excretion  of  a  larger  ({uantity 
of  water.  If  the  lut  otuervatiou,  that  comprfintK!  aic  doex  not 
!□««««»  the  ainouul  of  urine,  is  coufinned  by  further  investi- 
gHtiouK,  the  theory  of  SiinonoiT  and  othem  on  the  oirculnioi^ 
changes  nntler  compressed  air  losps  il»  princiim!  sup|xirl. 

rnfortunatelylhe  rewiHs  announced  here  as  to  the  effect  of 
compressed  air  on  tissue  changf,  especially  the  nilrogenised 
tissue,  Hm  been  recently  called  in  (]nMtion  ngain  by  the 
xesenrche*  nf  A.  FriinVel,  who  under  a  pressure  of  two  ntmo- 
■fphere*,  lasting  through  many  hoars,  failed  to  detect  any 
influence  on  the  excretion  of  urea  in  the  dog,  and  nttribnten 
Jladra'd  divergent  results  to  certain  defects  in  liiii  method. 
"TbeM  differenoes  mnst  be  left,  to  futtui*  exjierimenlers  to 
ledde. 


(<i)  /influence  of  Improved  Xutrltion  oh  Muscular  Force 
and  the  KhuttcUi/  of  the  Luwj  Titunue. 

With  lite  iniproyeuient  of  nnlrition,  a«  shown  in  vnrion-s 
Jpatimts  by  increase  of  body  weight,  it  bus  \ym  itoiight   In 
Esasocint'-  un  increaw.-  of  mnscnhur  power  ami  of  the  elasticity  of 
th«  long  tissue. 

J.  lAng<^  ha*  nude  the  force  of  the  muitclca  of  the  lum  the 
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subject  uf  examiualion  in  tvo  |>er«onii,  an<l  has  observed  a 
(ttcudy  incrwise  of  the  Biippoding  power  of  tie  horizontuliy 
QUUtrctcIivd  onn  onder  aiiginpntpd  excais  pressure  by  an  in- 
crement of  100  to  100  millimptrRS  (finom  j|  in  ^  atmoepbere); 
the  gain  wbk  oh  au  average  0'4  lo  0-6. 

lo  t-Ieven  [lersoni-  who  remained  two  hours  in  air  of  1^ 
iitmoHphLTL"  prt-BSurt;  SimoDoff  found  that  the  *irength  of  their 
finger  miiwU-s  uflrr  20  sittings  hiid  gaiaed  uu  un  avrrage  four 
Uilogritmmrb  of  Charrierc'«  baud  dynamometer.  •Still  more 
remarkable  wtia  the  incrcnsc  in  strength  of  the  resjiiratory 
muscleB,  aa  was  ascerlained  by  l*ravaz  and  J.  I^uge  by  (he  rise 
of  (he  mercury  cotuuiu  in  the  manometer  during  espiratnry  pres^ 
Kiireaml  its  mnking'  during  Ibe  ioBpinitory  act.  But  mri«t  of  the 
[latients  who  wen*  trentcil  in  thf  pncuuiatic  clmmlxr  imtne* 
diately  alan  experienced  the  feeling  of  incrciiscd  iMKliiyactinty, 
and  Pol  and  Foley  have  reptaitedly  c-alltHl  attention  to  the 
uuuflual  eK»e  of  muficular  tnovcmcnte  an<i  the  absenee  of  iatigue 
in  workmen  under  the  itiflueufo  of  cunipresiied  air.  Lastly, 
.1,  Ijinge  has  eniletivoured  la  prove  ex[ienmentally  (hat  the 
increase  of  muscular  strength  which  could  he  observed  in  the 
persons  under  experiment  during  and  after  the  air  bath  was 
not  ihe  ruHuU  of  gradual  exciri^e,  but  due  tu  the  inllueiiee  of 
compressed  air  or  tissue  change  dependent  on  tlic  increased 
abftoqition  of  osygcu. 

I'iually,  as  regards  the  inoreaecd  elneticity  of  the  lungtissue, 
attempts  have  been  made  to  account  for  it,  ae  hae  been  already 
meiitioue4l,  by  iuerease  of  the  miiseular  foroe  of  the  respiratory 
inUKcle^  and  the  consequent  greater  mobility  of  the  thorax, 
«s]>ecially  by  the  improved  nutrition  of  the  lungs  t  hemiielveii. 
In  opjHisition  to  this  theory  Knanthe  refers  the  increased 
rliifiticity  of  the  hing  tifiwue  rather  to  the  allfmate  influence  of 
riging  and  declining  air  prc&eurc  ou  the  superficial  and  deeper- 
lying  tissues ;  the  rising  preasare  and  the  constant  pressiu-e 
hiiitiug  tile  rest  of  the  time  in  t-he  ehnmher,  effeetn  a  mechanical 
exiunRion  of  the  lung,  while  the  steady  rarefaction  of  the  air  in 
the  chamber  by  the  decreasing  pressure,  like  expiration  into 
nirefied  air  by  roeun^  of  the  tranj-itortable  apparatus,  mechani- 
enlly  promote.**  its  retraction.  Knauthe  regards  the  mechanical 
action  of  compreased  air  iu  the  chamber  as  chieSy  pressure- 
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equaliBing,  by  whkli  also  lli«  sccoiidiiry  (■fft-ft  auuouiiaH!  by 
ntwcfvers,  and  tlii^  bubituul  jicrmanrnct.-  uf  tbe  incn-ased  lung 
npBcity,  the  incrcaae  of  poeumatometric  estimates  and  easier 
rei^nition,  &c.,  became  comitreheufible. 

In  additioD  to  the  above-mentioned  effects  of  comp: 
air  a  sootbing  ioflaeuce  on  the  nei'vouR  HyHtem  and  jiromotji 
of  sleep  are  also  att  rihutei)  to  it. 

ACTION   OF  TRESSURK  TN  PASSIX«   FROM   A 
DKNSEK  TO   A   KAKKR   AIR. 

It  still  remains  for  utt,  in  dencrihing  thie  mechmiieBl  infln- 
Mic*  of  air  [iressure  on  tbe  organism,  to  examine  the  manner 
in  wkicli  tbe  dimiuutioD  of  tbe  raised  air  pressure  vill  influenca 
the  organs  and  tijisues  changed  by  eompression. 

Even  a  tolerably  rapid  increjise  uf  air  pressure  is  not  par- 
ticularly felt  except  in  the  frequently  {lainful  prtiuiing  in  of  the 
tTmponio  mambrtDC  and  the  tendency  of  tlie  nbove-dee^ribed 

ijitoms  to  appear  more  rapidly  lliau  is  generally  usual, 
]i«iciaUy  a  more  rapid  decreuse  of  recpirBtory  and  puUe  fre- 
quency, aliio  a  diminution  in  the  ralibre  of  tbe  su[>erfieial 
ailcries,  as  tbi?  ludial  iu-t4-:ry,  which  are  lesx  eanly  felt.  In 
Bert's  ei|)eriments  tbe  animals  bore  a  rise  of  ordinary  air 
preMDie  to  6ve  atmoapheres  in  a  few  miniue'^  without  iiguiy, 
but  were  killed  by  a  rapid  inereaae  of  the  pressure  to  seren 
HttQospheres. 

It  U  different  with  changes  of  presttnre  in  an  inv^Tse  sense, 
in  too  sudden  a  transition  from  high  to  low  degreesuf  jirei^iure. 
In  Ibis  case  tbe  body  is  not  in  a  condition  to  equalise  the 
voddeuly  produced  difference  of  pressure  without  injury^  and 
the  consequences  arc  active  congestions  to  tbe  skin,  skin  irri- 
tatioQi  inuscnlar  patns  resembling  rbeumatisni^  which  it  waa 
aHempted  to  explain  by  liberation  of  oxygen  gas  {\.%,\  The 
fiwc  becomes  inteuitcly  red,  tbe  pul«e  hard,  full,  and  fret^uenl ;  fl 
eardiac action  is  incrca«ed  ;  the  patient  breathe*  liard  and  noisily  ;  ™ 
dye|impa  and  attauks  of  BufToeation  occur,  while  al  the  itame  time 
tuemorrbagM  from  the  eur,  no««.  mouth,  and  lungs  appear; 
delirium,  giddiness,  vomiting,  fainting,  tri^iuus,  dysnria,  para- 
plegia, coma,  and  even  deuth  may  BUiiervcue  (Fran^'oi«,  Pol, 
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Foley,  and  olliers).  The  group  of  symptoniK  resulting  from  tin* 
too  Ruddea  remonil  of  the  increaaed  ntraosphere  pressur*  rert- 
ing  on  the  bmjy  have  bteu  designated  '  Eptachlcussimg* 
svmptomfl,  pnrtiirlmtory  iIikI wbnuces.  Tliey  occur  )>rinci]iaily 
in  ininea  in  which  thciAittcr  bus  buca  forced  back  hyair  gmmpe 
from  the  shafh  and  the  gallencs,  a«  well  as  in  building  piers  of 
bridges  in  cwmpreHdC'd  iiir,  whyre  the  condeneatioQ  of  air  to 
which  thi>  workmen,  are  subjeeted  oflen  amount*  to  4  to  6 
fttmo«i>heres  excess  pressure.  Such  eases  have  Iwen  also 
obeerved  in  sjKing«  fishers  at  ihe  botiuiu  uf  the  »c:i,  when  *hey, 
provided  with  ilivers'  apparatus,  liovc  come  up  too  suddenly 
from  a  great  depth, 

Uoppe-8ejler  attributes  the  paralysed  and  the  sudden  death 
to  the  development  of  nitrogL'u  gas  -vritbin  tlie  great  veins, 
ohstiiiction  of  the  pulmonary  eapillaries  by  ga^  bubbles,  ami 
arrest  of  the  pimpelling  action  of  the  heart  on  llie  blood,  as  the 
gas  if)  compressed  by  the  heart  in  each  contraction  and  dilatwl 
in  each  systole,  without  being  driven  into  the  arteries  like  the 
incoinpresffible  blood  answering  to  the  systolic  reduction  of  (he 
heart's  capacity.  These  two  eaaees  induce  Budden  aloijpBge  of 
the  circulation,  and  thereby  death.  L.e}'dcn  and  .Schultze  found 
in  workmen  who,  after  too  xtidden  a  transition  from  a  high  to 
a  considerMbly  lower  at  riiOBpIifrie  pressure,  had  suffered  {laralytiu 
affections  nf  tlu>  hpiuBl  eonl  and  suoenmbwi  to  them,  that  the 
plienoniena  had  arisen  from  fissures  in  the  substance  of  the 
spinal  cord.  These  fissnrea  vvxe  not  caused  by  hBPmorrhoges 
resulting  from  vascnlar  ruptures,  but  in  passing  into  rarer 
air  by  the  sndden  libejration  of  gas  bubble?  and  their  penetra- 
tion into  the  substance  of  the  e]>inal  cord. 

^^'hile  Hoppe-Spyler  first  asnertnined  eiqwri mentally  in 
animals  the  oonnection  between  this  development  of  gas  in  the 
blood  and  the  cessation  of  life,  Beit  lias  not  only  confirmed  this, 
but  also  foiud  that  the  gas  which  hen-  occurs  in  tb«  Hood 
coutairis  90  vols,  jjcr  cent,  of  nitrogen,  and  iii  cases  where 
animals  were  introduced  into  very  strongly  compressed  air 
the  blood  drawn  from  them  by  venesection  foamed  under  a 
lower  atmospheric  prosmrc.  If  sucb  animals  were  to  be  kept 
nlive  af^er  their  inlroduction  into  highly  compressed  air  an 
exceedingly  slow  and  cnutions  diminution  of  the  air  preagtire 


•niBRAPEUrW   USE  OF  VOMPRESSSIi  AtR, 


CM 


had  to  be  carried  out  after  the  experiment,  so  that  the  excesa 
vf  tbt-'  nbeorbed  gnji  might  egfMjjo  from  the  blood  bj  diffusion 
into  the  [lulmoaury  air.  Pot  und  Fulev  hIho  r&wmmend  as  th** 
only  mraetly  iigaiutrt,  the  pcrl.urbutory  pvmptnms  ohsen'od  in  the 
hnnuui  subjfftj  sjK-wly  reliim  ro  increaseil  air  pressure,  followed 
by  an  exceedingly  gmdual  transition  to  lower  and  lower  and 
Gniilly  to  ordinary  atinofiiheric  pressure. 

Tlieite  dangeroui^  '  Kutschleussung '  aymfitoms  liave  ool 
Iiitherto  be«u  obeer^'ed  under  the  moderately  comprei!'sed  air 
etnployt^d  for  theroi>entif'  iHiri»o9et»  in  the  jtneninntie  chamber. 
under  the  constant  supervision  of  »  pei^on  rhorouglily  familiar 
witb  the  apparatus  and  with  possible  casnalties. 
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THERAPEUTIC    LSE   OK   COJIPKESSED   AIR  IN 
THE  TNEUMATIC  CHA.MBKK. 

INDICATIONS  AND    (X)UNTER-INI>lUATIONS. 

The  ther!i|)eutic  use  of  oompressed  air  i.i  really  limited  to  ii 
small  class  of  diseimeit,  notwithstanding  the  po^ible  extension 
whicli  theoretical  eonsideration):  would  give  it,  and  if  we  go 
beyond  these  indications  it  n  with  the  view  of  ahowing  in  what 
Tariuii!!  ways  it  ik  {to^ihlL-  tu  utilise  the  action  of  the  jmeumatie 
chamber.  These  indications  have,  however,  been  greatly  limited 
either  by  the  coneurrence  of  other  and  better  tberapeutic 
methods  or  by  the  disproportion  between  the  expeofle  attending 
this  treatment  and  the  advantage  to  be  derived  from  it. 

The  employment  of  (Mim|ire»te<l  air  in  ihiH  form  is  only 
i^>l)ropriate  wh^^n  itjt  action  cannot  be  obtnined  in  the  saim- 
di'gre«r  by  any  other  runitive  procedure,  or  when  it  W  at  leant 
e<|uiva]rnt  to  Mtine  other,  bnt  [tossesses,  in  addition,  some  kind 
of  epecial  advnntagep  or  valuable  secondary  effects.  Thus  the 
cbue  of  diBeases  suitable  for  treatment  in  condensed  air  in  the 
pneuinatic  chamber  will  be  a  small  one,  but  iu  therapeutic 
Tolne  will  thereby  bo  enhanced. 

According  to  the  manner  in  which  oompreaaed  air  acts  on 
the  body  in  the  chamber  we  obtain  different  iudicaUotut  for  itx 
uie,  according  aa  we  desire  to  develope  jirepouderatingly  the 
<-(rect  of  one  or  other  mode  of  iiction ;  nt  the  mmc  time  of  coorsi- 
the  tnfluonce  of  the  othunf,  which  it  ia  impossible  to  cxolade,may 
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be  regarded  as  aiding  or  at  least  not  intrrfrring  with  the  desired 
therapeutic  reeult, 

'I*he  general  indications  for  tite  me  of  compressed  air  in  tb« 
pncnnuitio  chambei-  are  therefore  furniBhed  by  its  nii>de  of  action, 
which  18  twofold;— 

1.  A  |>uri'Iy  mechanical,  simph^  jiressiire  nction,  which 
diff»eQtiateg  itself  Recording  to  the  ohject  nubmitted  to  it  and 
the  changes  it  produces  in  it — 

(<t)  As  blood-displncing  and  anti-liy|jeiwmic,  in  acute  and 
cbrDuic  inflammator}'  couditiouB  of  thf  tii5sut-8  directly  rxpoeied 
to  tho  pressure,  on  the  mueoos  membranes  of  the  whole  rcupire- 
toij  tract,  then  in  iiimilar  chiinge^  in  the  lungs,  on  the  mucotia 
membrane  of  the  o^e,  of  the  feinnle  sexual  organs,  and  on  the 
external  skiu ; 

(fr)  Aa  ^eeretion-Umiting  and  :mfi-catarrhal,  in  increaited 
dccretiou  re<iiilting  from  cuteurhid  pruccsat^s  in  the  above-named 
mucous  incmbmnee ; 

(c)  As  promoting  absorption  of  inflammatory  infiltrations 
and  exudntions  in  and  on  the^  mueon^  sur&ices  as  well  as  iu 
the  lungK  and  the  pleural  soee.     Com  pressed  air  acts  further — 

{d)  By  condensing  the  tissues  on  which  the  increased  pres- 
Kare  acts,  and  thu»  rai>;iiig  their  coniiiEtency  and  tone  ; 

(«)  Bj'  furthering  the  flow  of  blood  towards  the  organs  lens 
es])0!)ed  to  the  pressure,  and  consequently  improving  the  nutri- 
tion of  thoM  [Hirt:K.  c-^peiriatlr  tlie  bones',  the  muM-Ies,  the  kidaey»> 
the  oraries,  the  uterus  as  well  as  the  organs  in  the  vertebra) 
canal  and  in  the  abdominol  cavity,  whereby  at  the  same  time- 
ly") A  ntimulut ion  of  the  secretion  and  excretion  of  the  local 
glandular  organs  is  effeoted ; 

(,'/)  Hy  lowering:  ainliac  activity  and  blood  prensnrt^; 

(A)  By  increasing  the  lung  cjipnrity,  by  stronger  exjiaanoai 
and  retmction  of  tlie  hing  tiHSue,  ao  vol!  as  by  restoring  per^ 
viooiuiess  to  pathologically  occluded  air  imssages, 

8.  The  action  of  inEtpiralioDs  of  condensed  air  in  the 
chamber  is  also  attended  by  the  excitation  of  chemioo-phjeio- 
higical  processes,  which  facilitate  the  removal  of  morbid  changes- 
in  the  organism — 

(a)  By  increased  absorption  of  oaygen  in  the  lungs  and 
inipTorement  of  the  quality  of  the  blood  ; 
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(b)  By  increaxed  oxidation  ; 

(c)  By  accvli-niliug  U»»ne  change  anil  promotlug  muitcuLir 
strength. 

BcAldeDce  in  the  pneamaticchumbcr  in  coiiDter-indicated — 
I.  Id  vreakiiese  of  the  oudiac  mustU-,  tho  presence  of  myo- 

cmrditic  eymptoms  vbich  lead  to  insufficient  cajdiac  activity- ;     ■ 
3.  ]n  renni  diRensfs,  parenoliviuatous  influinmHttons  of  the 

kidneys,  which  :ii-e  aggniratcd  by  increaiji'd  afflu.T  of  blood  and 

by  venous  engorgement ; 

3.  In  affections  of  tlie  spinni  cord  which  are  also  aggra- 
rnted  by  increii^ed  aHlux  of  hloo<l ; 

4.  In  hypcnctuia  and  congestion  of  the  intestinal  canal, 
onirics,  and  uterus,  in  htemorrhagefl  of  the  latter  redulcing  bom 
local  disease ; 

4.  In  high  fever  with  a  riKe  of  temperature  above  89*  C, 
especially  in  polmonary  affection!),  and  LiRtly  in  hectic  sym- 
ptoms, vliich  wholly  uounter-indifiite  this  treatmeat. 
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(ji)  Emplovmknt  8pwi*h.y  or  rrs  Mrtbatcical  Action. 

1.   IX  Aa"TE  AND  SflUtX'TE   IXFLAMMATIOXS  OP  THE 
KESPIRATORY   MITOUS   UKMIIKAXF,. 

If  I  were  to  be  asked  what  remedy  or  what  iherapeiitie 
procedure  I  considered  the  most.  elBcacious  in  acute  catanhal 
iodaminatioDS  of  the  respiratory  mnoons  membrane,  or  of  the 
mucons  membninex  directly  exposed  t«  th<;  cxteninl  air,]  ehonid 
unhesitatingly  give  the  preference  to  the  employment  of  the  V 
compressed  air  chamber.  We  possess  no  remedy  eqiml  to  it 
fbr  antagonizing  the  h^iieriBmin,  hyp<.T»ecrtitioD,  and  softening 
of  the  distended  mrfaccs  of  the  mucouu  menibrant-  in  the  titaga 
of  catarrhal  irritation,  without  itself  acting  a«  an  inflammatory 
excitant. 

Aa  I  have  alrcudy  ru|jeutedly  observed  to  tiii;  chemical  {mrt 
of  this  mannal,  m)fi-Ii^']>cnfjnie,  astringent,  and  other  reme4[ti--i 
of  the  same  chai'uctor  arc  not  Tolerated  in  ihis  ftage  of  indiun- 
matioD  of  the  mucous  membmue ;  but  we  must  contino  ourselves 
to  thn  appltcHtiou  of  warm  wiuuous  \'a|H>urfl,  mnrilnginon^  and 
protective  Bubctant^it,  and  it  ix  not  till  thin  stagt-  i*  uvt-r  ihat 
we  can  arrest  the  patholngioil  proceiises  by  those  medicameols 
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The  uniforiuly  iocrensing  pressure,  ritting  finally  io  1^  at- 
mofiiiherc  of  pure  air,  uctiug  oil  tlie  inHanied  ftsaaes,  is  felt  by 
the  affected  iaucot»  membratip.i  as  so  mild  »nd  nun-irritant  in 
its  iofluencp  l^hat  its  cnmpli'ri'  nntiphlngiittia  force  may  be 
ileveluped  even  in  an  initated  cnQditicm  of  the  mucoux  mem* 
brunes.  It  would  therefore  be  only  rational  if  theite  forms  of 
iuHammatiuii  were  esi^ecinlly  submitted  t*»  this  mode  of  treapt- 
moot.  But,  owin^  to  «.  uumber  of  purely  exteroftl  reasons,  the 
difficulty  which  eometitneji  exists  of  procuring  this  remedy,  u« 
well  as  the  fiossibility  that  tho  practitioner  may  obtain  the 
desired  result  by  uouie  niorvncceMabLo  method,  the  employment 
nf  the  imeuioatic  ehnmber  in  thew  itfieeliuuK  has  not  beuome 
genemt. 

Aeati  Lartfiigml  and  Br&nch'tal  C(Uarfh,  ^| 

Acc-onliiig  to  t  he  observations  hitherto  |)ublislied,  the  |irc»- 
Kurc  action  of  comprensed  air  on  the  catarrhnlly  inflamed 
mucous  mombranc  succeeds  in  a  short  time  in  removing  the 
acute  hyjienemiii  and  Bwclling  and  in  limiting  the  secretion, 
while  the  irritative  cough  and  dyspnceic  syinptomp,  when  pre- 
sent, diminish  gxadually  with  the  i-ctrogrcssion  of  anatomical 
changes. 

Oatan-h  of  the  laryns  and  trachea,  iis  well  as  of  the  larger 
and  Bmaller  bronchi,  reacts  in  the  «auie  manner  to  the  niet-ba- 
niwil  influence  of  the  pressure  ;  the  age  of  the  imlient  makes 
no  essential  dififereucc,  and  it  ts  only  when  at  the  same  time 
changes  in  the  lung  tissue,  dilatation  of  the  pulmonary  veficles 
are  present,  and  (he  process  ha^  nssumed  a  sul-vaciite  characier, 
that  a  moiv  frequent  repetition  of  pressureactiou  will  be  ncces- 
Bary  than  is  the  rase  in  simple  acute  inflammation. 

In  a  case  of  Bei-tin's,  in  which  acute  l:<ronefaiti«  was  cured  in 
one  sitting,  all  morbid  symploma  had  dJstt[ipc«jed  even  during 
the  sojouit]  in  the  iippiratus,  soon  after  the  level  of  ctmstant 
pressure  had  been  rearhed,  an  honr  after  the  commencement 
of  the  sifting.  In  the  case  of  children,  in  whom  the  coatinnal 
recurrence  nf  bronchial  catarrhs  threatens  the  early  develoj)- 
menl  of  emphyficma  and  asthma,  Liebig  mnwiders  the  em- 
ployment of  increased  air  pressore  highly  valuable.  .1.  Tjsnge 
adviseB  the  continuance  of  pneumatic  treatment  even  after  the 


teuwral  of  Immcliiat,  especially-  cupillary,  catarrh,  1o  cibviat«^ 
relapses  anil  tiveri    sei|Urlu;,       Tlie  ubsenttticniH  of  Simonoff, 
Prmraz,  aud  crtkcrH  arv  in  ciitirt-  nccordaitcvn-ith  ihoF«  of  I^nge 
on  this  subject. 

TIio  number  uf  sittings  necesmi'^- fortberoinu^'ul  of  an  acute 
cntarrh  of  ibe  rt-'8piratory  luiicoiis  inembraiie  niay  b«  fixed  on 
no  arentjfe  ai  3  lu  4.  Tbe  iiiiuuiiuui,  according  to  the  obser- 
vations Iwfurc  us,  WHS  1  ;  the  maxiiiiuiii  uinuunltnl  to  12  to  16 
pit  tings ;  tht>  dunitiou  of  tUi*  ilhici^  ami  the  imiividiial 
barioor  of  the  patients  in  tbeimtrlvet^  modified  tbe  aoKiuut. 

2.  CHaoMc  AKTCcnosa. 

With  regard  to  chr(mit^  iuttaminfitioug  of  the  macous  mem-i 
bnulu  of  (lie  iipjiei-  ports  of  the  rvspiratory  tract,  of  the  uoslrils, 
the  pbar>iix,  thf  larynx,  the  cotidit ioiib  are  far  more  unfevour- 
able  for  nicchaitieal  influence  nf  compressed  airthan  i»t  the  case 
in  aetit*.*  iiiftainnuitionii.  X 

In  tbe  majority  of  auKs  the  pathological  changes  of  the  ™ 
mocoua  inembraneti  have  already  advanced  to  a  degree  wliich 
requires  far  more  energetic  treatment  to  obtain  any  real  result.  M 
A  ohronU;  coryza,  a  uhrouie  pbaryiigeal  catarrh,  offers  fic»  active  ' 
m  resistance  to  (be  most  aggnsiivc  local  treatment  that  these 
nMladies  have  hitherto  been  reckoned  antotig  the  most  dis- 
eenragiiig  to  tlie  phyuician,  and  it  is  only  quito  recently,  vfaea^ 
,  the  practice  began  of  deelroyiiig  tbe  extenxive  hyitert roplnefl,^ 
the  granulation-s  and  folUcitlar  swelliiigH  in  the  iaucou»  nietu- 
brvne  radically  vrith  iht;  gaUimouiutery,  that   nutn-  favourable 
leanlta  Iiave  been  obtained. 

The  same  may  be  said  of  (Tronic  catanh  of  the  larynx. 
Here  altfo  the  extensiTe  change*^  in  the  miioouK  metiabraiie  offer 
m  raceessftd  a  resistance  to  treatment  that  their  cui'e  can  only 
be  effected  by  active  local  meaxureK.  I  am  much  inclined  to  J 
question  whether  laryngeal  ulcers  undergo  any  cliauge*  under  * 
the  influence  of  condense*!  air,  and  impi-nvements  effected  by  it, 
•ttppoflcd  to  have  been  obaerved  by  some  {•ersons  with  the  laryu- 
gnivnpc,  still  stand  in  need  of  reliable  confinnaliou  fmm  other 
qiMrtera.  It  will  therefore  be  well  either  to  leave  thcHc  affirc- 
ti€>iis  entirely  outside  the  region  of  pneumatic  trcatmeDt,  or 


I 


638 


JiKSrinATORY  TllF.nAPEVTICS. 


eNe  t«  proceed  cam  ioualy  and  vi-ithrei)eate(l  examination  of  th<" 
cxialtng  changes'  of  the  tiMUC,  so  as  not  to  throw  discredit  on 
thia  method  uf  tmatmeiit  by  employing  it  in  uiisuJlAble  cftaen. 
Thus  1  liavt  witnessed  the  case  of  a  yoiinj{  clergyman  who 
upoke  hoamely  in  coneetjuence  of  a  ^Imnna  of  the  right 
vocal  coni  tix-at«l  for  months  in  the  pneumatic  chamber, 
naturally  without  nnccctse.  So  also  the  chronic  affections  of 
other  iinicoiis  membmnea,  (hose  of  the  eye,  *>{  Ihe  tubes,t>f  the 
vagina,  of  the  uterus,  nliouM  not  be  Bubmitled  to  pneumatic 
I  trentmetit  vrilhout  careftil  examination,  and  when  the  cntes  arc 
doubtful  it  is  belter  lo  rejnct.  them  at  once  and  avoid  the  dis- 
appointment Htteiidiiig  failure,  irnfortim^tely  many  miritakeiii 
of  thin  kind  have  already  b(H.-n  committed,  and  the  credit  of 
many  a  cnraf  ivc  institution  has  been  injured  in  (he  eye«  of  the 
esiierienced  pi-actitioner  and  even  of  the  ptxblic 

(d)  Ckruriic  Hnmahi-al  Catan'h. 

Chronic  eatairhal  inflammation  of  the  bronchial  mucmid 
meiubniiie,  which  is  of  far  more  sensitive  and  delicate  structure 
and  texture  than  the  pharyngeal  and  laryngeal  mucous  mem- 
brane, and  tliert'fore  reacts  more-  vigomusly  to  external  influ- 
ences, presents  one  of  the  most  fnvmimble  pathological  objects 
for  treatment  in  the  pneumatic  chamber.  The  congestion  of 
the  bronchial  mucous  membrane  is  reduced  by  the  increased 
prcitanre  to  which  it  \i  gubmilte«l ;  the  swelling  and  softening 
of  the  miicuuti  nieuibrarie  is  diminished  liy  the  compression  Of 
the  condensed  air,  by  the  diminished  exudation  of  blood  seram 
from  Ihe  vesNcKnnd  by  the  propulsion  of  the  lyin^jh  out  of  the 
lacuna;  of  the  tissues  into  the  lymphatics,  by  which  means  also 
t!ie  secretion  ixchis;kcd.  By  the  name  mechanicat  changes  the 
i'\cliuii^e  of  aiv  in  the  luu^s  is  also  iucrcaaul,  and  liy  this  and 
Ihe  greater  supply  of  oxygen  the  dyspnoL-a  generally  preacnt 
and  the  defective  decartxinisation  of  the  blood  are  removed. 
Tissue  change  i)<  aUn  vigorously  excited,  hihI  the  nutrition  of 
the  patient,  fi-etiueinly  defective,  i«  soon  perceptibly  impwved, 
the  nervous  excitability  and  reflex  activity  lowered,  and  the 
cough  reliev&l. 

If  the  chrtmic  calWrli  i» complicated  with  other  pathological 
processes  the  remilt  of  pneumatic  treatment  will  depend  on  the 


CBROSIC  BBO^-CaiAL   CATARMU.  (IM 

hvitv  of  the  (ii^ urbftn<H>s  oncountt^rod.     UDfnrtiinatoIv  t]H>Fe 
i-omplicatioii;  an>  |)rvii«.'tit  in  tltt^  grtyAt   tnnjority  of  cwrarrbal 
broochikl  afTections,  awl  origtiiale  on  the  one  hand   id    the 
hroachi,  on  thr  oiIht  in  (lie  lungs  and  the  heart.,  with,  or  witii-j 
ti«it  ronsecutiri;  dmiigt-d  in  thu  nails  of  thu  chests 
We  most  thereforv  ditftinguish — 

1.  Uncomplicated  chronic  bronchial  catarrha; 

2.  Chn)nio  Immchial  caliurlis  with  n<)vnnce<l  efaaogee  of  the 
hrooehnl  vail  itself,  bi-Duchit><;tatic  dilatntions,  and 

3.  Chronic  bmni-hial  catarrh.<  with  dilatation  of  the  put- 
toooMrj  vehicles  without  consecutive  change  of  form  in  the 
tbonu;  ■ 

4.  With  ditten^ion  of  thp  piilnionai)- vc^iL-Ics  and  dilntaiion 
of  th«  rigbt  vciilricle,  or  generally  eoiuplicati-d  with  organic  _ 
diseaee  of  the  heart,  nn<l  la-^tly  ■ 

6,  Bronchial  catarrh  with  juihnonarjr  emphvdcma  and  con- 
secutive change-^  of  the  ihorHiic  wall^ 

The  meehanical  act.ion  of  increased  atinoitphoric  |>re«UK 
and  it*  lhpm[>i*utic  effect  on  th^  chnmicaUv  inflntned  bronchial 
macocis  membrane  is  in  the  firs)  |)|net;  di-i^ndent  on  the  qnes- 
tion.  With  what  other  maladies  and  towliat  extent  lAthechronic 
bnmchitii<  (.-oni{)]i€attKl? 

The  inHu'.-uce  <>f  condensed  air  io  most  rapidly  and  most 
eora{)lctcly  displayed  in  those  caseu  in  which  there  is  broDchiiil 
cafanrh  onlv,  or.  if  partial  emphysi-raa  i«  pri'dent,  there  i» 
no  consecutive  change  of  the  thomx.  Where  togeihor  with 
nn|iby>ema  there  U  ofaHtraction  of  the  pulmonary  circulation, 
auutd  hy  dilatation  of  llie  right  ventricle  and  other  defects  of 
the  heart,  the  rei'ult  of  pneumatic  Ireatuieut  ia  far  slower  and 
more  donUful  t  on  the  other  liand,  however,  the  attjicks  of  suffo- 
cation and  orlhopiirrie  Bymptom*  n'ltntting  from  thin  comulien- 
tionaremtwt  s|»ei-(niy  n'mnvnd  under  the  iuHneneeof  condi-uwd 
air;  so  that  the  jKitient,  exhausted  by  persistent  dvopncm,  re- 
ooven  btraiielf  completely  after  half  an  hour  iiyient  in  the 
chamber,  and  after  long  sleepie.^sue^s  ia  (lerlujM  able  to  go  to 
aleepforthe  first  time.  Where,  hut ly,  the  complicntions  we 
luiv*^  juflt  mentioned  have  been  wt  up  with  consecutive  change*; 
of  (be  thorax,  it  i*  •'iwy  («  imdeJ^land  lliiit  even  tlte  pallijitive 
tflecl  obuined  by  pneumatic  treatment  will  be  only  eUgUt,  and 
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i)u--  TinniSpr  of  siUings  necrs.-inrj  for  siiccessfiil  resulln  intisl 
tnr  exceed  thow;  in  other  caHcs. 

All  observation  mentioned  by  Simonoff  »hovrn  the  power 
fill  iiitJiieuee  wlucli  anniiressed  air  is  cajial»ie  of  exercMiog  is 
tasea  uf  the  inusi  violent  urtiiopncea  due  to  cumpli^-nlionM  o< 
pulmonarj-  cmjihywma  and  carriiiic  affection.  Tht*  [wtit'nt  in 
<)iiestion,  nil  old  man  of  eigtity,  was  brought  t«  Siimmuff 'b  es- 
tAMiahment,  with  the  re(|tie8t  that  he  might  be  placed  in  tli« 
flppamtus  at  ouce.  He  was  apparently  nt  the  laHt  gih^p  ;  the 
frigUtfiil  emaciation,  the  bluish  cadaveric  colour,  the  hrad  sunV 
npon  the  brca«t,  the  closed  eyes,  the  morbidly  feeble  respira- 
tion, whi<?h  ceased  from  time  tn  time,  the  hardly  perceptible, 
intermit  lent  pui^e,  lastly  the  almost  total  insensibility  to  all 
tbat  went  on  around  hiiu,  all  seemed  to  HaDouuee  the  speedy 
approach  of  death.  It  wai  found  by  examination  in  the  3pi>u< 
rutua  Ihfit  tht^  jialinut  Bufferud  from  chrunic  bronchial  catitrrh 
and  emphy«emiL  with  thoracic  flcformity  und  conBiderabte 
dilatation  of  the  right  %-cn(ricIe.  The  lungs  were  evidently 
ce<k-niaUni8  throughout .  Orthopnopic  conditions  had  been  in 
exiiiteDce  more  than  two  monthts  but  ihE>  pntient  had  been  in 
lhi«  hopeless  slatp  only  a  fewdiiys,  rlnring  wliicli  he  iile  s^earoely 
anything,  and  was  therefore  exhausted  to  Ihf  titnmtt.  On  the 
urgent  request  of  the  relations  of  the  patient  for  immediate 
npplicjition  of  t-oudt-nsL'd  air,  partly  also  out  of  ciirioBity, 
Sinionuft'  rt;«:ivi'd  the  pfttiful  into  the  apparatus.  In  jmiimrlion 
as  the  condentiation  of  air  increased  in  the  upjmrutuF  the  patient 
visibly  revived:  first  the  cohvuImvc  and  intermittent  character 
of  the  brL'Alhin^  disappeared! ;  it  becmnR  deeper  and  proceeded 
regularly  and  without  intemiplion.  At  the  same  time  the 
pnlse  becKiue  more  distinct,  the  eyes  opi-ned,  the  hend  was 
rnUed,  iiml  the  piiLleut  began  to  6peak.  Kis  fir&t  request  waa 
for  something  to  ent,  A  piece  of  cold  beefsteak  and  a  glusa  of 
red  wine  raised  the  streugth  80  much  that  an  interruption 
seemed  feasible;  at  theMimetimethepnIienf  talked  continually. 
Towards  the  close  of  the  sitting,  when  the  air  was  again  rarefied 
to  the  normal,  his  condition  teeame  worse ;  however,  he  re- 
tnained  cnnnciouH  and  bitaihed  belter  than  before  the  tiitting. 
Towai-ds  evening  he  fell  iigain  into  a  state  of  uuconscioiivneiai- 
Thc  following  day  the  |Nitieut  rtaa  again  brought  to  tlic  establish- 
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nent,  and  the   same  prcK;et8  vm   repeated.     After  the  third 
sitling  the  jwiient  relurutd  iiu  niorL-;  probablj-  he  wns  deiul. 

The  nutnlttr  of  8it.liiii{«  nhk-b  are  neceiwary  on  aii  uvemge 
Tor  the  i-ure  of  a  chronic-  c-utarri),  with  or  wtlhiiut  [lartial  vmpliy*fl 
aeoa,  may  be  Hxed  nt  about  40 ;  wliL-re  <-in[)tijseiiiit  kluI  nmlirui 
diaeMe  oo-exitit  the  cure  rrqulri-'ti  fur  uii>rcsittitige,  .^0  and  over, 
while  with  difftue  empby^eina  aod  chimges  of  the  thorax  lUO 
Rttingii  and  rauri;  mwy  bt't-eine  ucc-esuary  to  remove  I  lie  uxidling 
bfonehial  esitarrh.  I-'iiiiUIy,  iHitieiit*  who  suffer  from  incurable 
dilatatiun  of  the  pulmonary  vesicle*,  in  order  to  vttjoy  a  relative 
anioiinl  of  comfort,  nuLut  aubitiit  from  time  to  time  lo  n-peatwl 
pneumatic  tri-afiucnt,  bt-st  during  tbo  cold  »eH)<an,  when  the 
cunditiontt  fur  the  developmcut  of  diffiiiiu  bronchinl  calnrrh  are 
moat  ^vourable.  ■ 

(b)  Pulnumnrtj  Eviphi/semtu  f 

Since  the  construeliou  of  [>D<7umalic  chamt».'ra  puhnonary 
«nphy«<Mn:i  has  been  esiit-ciaJly  the  objeL-t  of  ihenijieutiu  ex- 
periuiL-iit  «ith  compresstd  air,  aud  the  jiositibiliiy  of  ilii  relrtH 
gresston  under  tht?  itiHm-uev  of  comprcMcd  nir  bus  beeo 
repeatedly  brought  forward. 

The  favourable  rc^ulti>  vhich  were  obtaiaeil  aj-oee  more 
e«peciAlly  from  more  or  le.«  complete  removal  of  the  oomplica- 
t ions  which  ninbe  the  malady  so  diatressinjf  to  the  pntienlc — 
subucute  and  chronic  brunchial  catarrhs,  dlDicully  of  breatliiug, 
Ac.  Jt  ia  certain  that  the  considerable  relief  which  patientii 
experience  from  treatment  in  the  pneumatic  chamber  makeH 
this  diiicuae  itpeciutly  suil^ible  to  this  trealmeiit»  and  iu  tlie 
reporta  of  the  piieuuiutie  estjibiishmeul^  the  stutietics  of  the  ■ 
curative  resultc  obtnined  were  alnioiit  alwny*  verj"  high.  Simple 
pulmonary  emphysema  is  now  regarcU-d  by  thote  who  consider 
that  they  [m>s»os«  in  the  pneumatic  chamber  a  radical  and  not 
a  merely  palliative  reuiedy  as  completely  curable,  hut  contpli- 
cationn  with  cardiac  atlections  or  other  orguuic  chnnges 
materially  reduce  the  rettiill-,  or  even  prevent  it  altogether. 
Among  the  complicalioos  of  thin  latter  kind  arc  reckoDet! 
lH7ftg<el  nod  pharyngeal  catarrhs  vith  gnmuUr  prulifcmliuup, 
whieb,  by  eonitautly  kt^eping  up  coughing  and  irritation  to 

E;hing,  make  a  cotniilele  recovery  inipossible.  Tlie  rarllet* 
rvurs  (I'niva/,  Satidahl,  Rniimiche,  G.  ami  J.  tjuige,  oocl 
, :_ 
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others)  Tcrc  fnr  morp  convinced  of  tlic  |>o««ibilitj  of  mdtcallT 
curing  thme  jiatbologu-al  changes  nf  the  lung  tissue  tbaii 
tlioce  who  HOW  ot-eiiiiy  tfivini^elv^ii  wirlt  the  f|UPRhnn.  V,  Vive- 
not  Biiyii  I  liat  helms  repi-arptlly  found  vesicular  breathing  where 
it  Vfts  not  to  be  detdcted  before  tbe  treatment ;  bat  Deva; 
^tandii  ainnc  in  mahiUining  that  he  has  not  M-en  a  single  cime 
of  cure  of  this  diitease  b,Y  mt-an^  of  ooudenM-d  air. 

Acwording  to  the  view  of  Kime  of  these  obtcrTcn?  the  proopsa 
bv  which  ]nilinf'n:irj'  pnipliysema  is  eured  under  the  infliieoM 
of  couiprepstd  nir  '\%  a*  fnllowg!  — 

In  the  first  place,  after  even  a  short  sojoum  in  onndeatied 
nir,  the  ri-splnilicm  l)eeifime»  easier,  nlowcr,  and  thp  inHpirations 
deeper;  the  hing^  bet-ome  more  expanded  and  larger  quantities 
of  oxygen  are  couve}-ed  to  them.  The  next  rrsiilt  would  be 
that  the  vpspimtory  difficulties  of  the  ]>atient  would  at  once 
diroinish,  dyepn^F*  and  cyanosis  gradually  diwipi^Mir,  and  general 
relief  and  eubjeetivo  comfort  «et  in.  Rut  if  the  lunge  shontd 
!te  Kubjeot^d  for  »  Ioniser  time  to  the  nation  of  eompre^MHl  air 
the  Titol  cajmcity  would  urai^'iidly  inrrrfaKp.  the  inspiraturv  and 
«j:piratory  pressure  would  be  isii^^d,  the  vita!  average  position 
of  the  luDgs  would  come  nearer  to  iht^  iwsition  of  drepeff  in- 
»piration«  anil  more  oxvKen  would  he  iH'rm»nrntly  conveyed  to 
them.  After  a  longer  u(e  of  c"raprc?ia<>d  air  the  tone  of  the 
tiBSOfis  would  be  raised,  and  thence  would  result  an  increaeed 
elasticity  of  the  lungi?- 

Un fortunately  the  proof  of  this  Inst  Iheorv  is  not  ye*  forth- 
coming, and  rannot  be  deduced  with  convincing  exnelitudt 
from  tlie  al»ove-mentioned  effects.  V.  Licbig  endeavours  Xi 
refer  the  influence  of  comiireuBcd  air  in  the  chamber  in  em* 
physemii|>urtly  to  iin  iacrrascof  the  clocticity  of  the  lung  tissue, 
the  w>-cnlled  elastic  secondary  effect,  jmrtly  to  the  increased 
ciivuktion  of  blood  in  tlie  lung»<,BM  a  remit  of  the  enlargement 
of  the  blood  channel  by  the  facilitiilicm  of  reKpimlion  undei 
increasfd  pressure.  Allhuugli  a  strict  eonfinnation  of  v 
LieWg's  fimt  theory  is  a»  yet  wanting,  it  must  not,  on  tht 
other  hiiud,  be  forgotten  thfif  the  pathological  changes  of  tht 
emphyscmat-ou«  lungs  dcpt-nd  partly  in  the  first  iust&nce  or 
disturbances  of  nutrition  of  the  lung  tissue,  which  lead  even- 
tually to  obliteration  of  the  capillaries  and  gi'adual  atrophy  o| 


X  now  iti  c'omprewec 
sapplj  iu  the  Uiag  it»c*lf  is  iucreascd,  these  disturhanecs,  if 
tb«7  hftT9  not  advanced  tno  far,  can  by  the  abundant  flow  of 
blood  iato  the  c«}iillan>s  nnd  improvonipnt  of  the  nutrition  be 
gTMluslly  ci>mpen«Ht«d.  SiinonotV  aUo  ref<i>r»  eoipliy^euia  to 
dtstorWDces'of  nutrition  of  tbe  lung'  tissue^so  that  it  cftnnot  be 
T«tnovnl  by  [lurvly  mechanical  iiieana.  He  is  of  opiiiiun  that 
the  condensed  air  in  tbe  chamber  cures  or  iuijiroves  cuiiiliyiieiaa, 
because  it  promotes  tbe  nutrition  of  the  body  gcucnJIy  and 
eapeciallj  of  the  lung  tissue,  and  aim  because  it  removes  its 

I  original  eaiii^t*)!,  brouehiul  cutarrlis,  a.telectasii>  of  tbe  tisnie,  fits 
of  cnogbing,  and  dyK]ma>a,  &c. 
It  must  de{iend  on  how  far  the  changes  of  tissue  in  the 
Inngs,  decmtse  of  eliiKticity,  influtiou  of  the  air  cells,  obtitera* 
lion  of  the  alveolar  walls,  duvclopment  of  ectasi»,  have  already 
advanced,  whether  thi-re  h  u  poHtiil>itity  nf  inducing  a  retro- 
grewiou  of  these  proceaies   by  the  mechanical   or   cheouco- 
phyntological  influence   of    compresaed   air.     The   mecbanicnl 
action    of  niiseil    prt-Sfure,  as   we   have  already  riemnii*ttnited 
elsewhere  (v,    supra),  doe*   not   remove   the  |thysical    lesions 
which  rbaracteri!^  emphysema;  the  hingti  do  not  show  any  re- 
tntrtion  uuder  it,  but  are  even  more  diluted,  while  the  expim- 
tory  insufficiency  nf  the  fmplivsen)a   receives   no  relief  Ax»m 
roodenaed  air,  since,  while  ini'-]>irutiou  beeomc-s  deeper,  expira- 
liiia  becomes  shorter  and  mi^re  difficult.     It  is  not  till  under 
diminishing  pressure,  in  the  streaming  ovit  of  expiratory  air 
from  a  deujter   into  a  rarer  medium,  when  Ibe  skin  and  t1i'« 
|H>ripbeml  mneouB  membranes  receive  again  an  ittcrpnsed  h\ond 
^  unpply,  that  the  previouiily  diluti.-*!  liingK  become  retracted,  aud 
H  continue  ho  till  the  Imdy  again  finds  itself  in  full  e<|uilibriuin 
nnder  normal  air  pressnrp.     The  steadily  decreasing  pn^sure  of 
^  the  surrounding  nir  in  the  chamber  acts  here  anulogonsly  to 
f  esi)iratjou  into  raretied  air,  and  so  there  is  in  a  certain  Moae 
a  poMibitity  of  an  intrwiBe  of  elaatieity  of  the  lung  ti^ne  under 
^m  tnttnient  tn  the  pneumatic  chamber.    Since,  howe%'er,  on  returti 
B  to  normal  air  premure  a  retniftion  of  the  inflated  lung  timiw 
to  its  previous  volume  by  means  of  this  equalimtioa  ofprensure 
and  n  free  outpouring  of  the  more  or  lew  accumulated  remdinl 
air  in  tbe  dilated  air  cells  does  not  occur,  the  mechanical  effect 
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of  aif  prcRftire  io  the  pnenmiitic  chnmbtfririth  regard  to  the 
incrcane  iff  elasticity  of  tht?  lung-tissuo  jg  not  of  very  great 
value  and  cannot  supply  a  basia  fur  radical  influence  on  the 
ch^infijeE  in  pulmnniiry  t-uiiiliywina. 

TXw  diiraliou  of  t\\v  trealineul  mnsi  be  i]et«TUiined  by  the 
nalure  and  diffuMion  of  tin-  jtiLt hologit-itl  chuiigeK  in  the  lung 
tissue  and  tht;  coinpHrntinnit,  nnd  rinhmccj*  on  mi  nvenige  30 
mttingf)  ill  fliniplo  veHiotilaj  emphysema,  in  order  to  obtain,  if 
not  a  ffldical  cure,  at  Icjuu  a  general  ftIl»>\*i«tion,  while,  accord- 
ing to  the  nature  mid  gravity  of  the  complications,  a  ooiirae  of 
In*atmpn1  exteniliiig  over  several  mouths  may  hecorae  n«*eeK- 
sary  Io  efl'ect  a  jialliative,  symptoinal ie,  curative  influence.      ~j 

(c)  liroHchial  AithtM,.  ~ 

According  to  the  observations  hitherto  pnh]i«hed,  asthma 
yields  to  the  influence  of  eonipreseod  air  all  the  more  certainly 
the  more  the  attacks  are  deiM-ndeut  on  acute  swelliiig  of  the 
bronchial  uhioou>  membrane. 

The  action  here  in  chiefly  aJiti-catmrhal— dlstotigment  of 
rUood  from  the  hyperii-mic  parts,  coiii]>n:ssio«  of  the  pwollen 
mtl'Cous  luembrniic,  mcchauical  dilatation  of  the  bronchi  mid  of 
the  lung*  theniKolvee  by  thw  increatied  pressure,  while  at  the 
tame  time  a  larger  iimouni  of  osygen  h  ronveyc-d  to  (hem  nnd 
absorbed  into  the  blood.  Where  ihe  attacks  are  more  depend- 
ent on  the  nervous  system  the  infltienre  of  the  chamber  is 
slower,  IcBS  sure,  nr  genemlly  fails  entirely,  like  every  other 
remedy.  Simonoff  pineefl  half-way  between  these  two  forms  of 
flsthma  that  form  of  asthma  iudticed  by  uterine  diseaeee. 

In  most  cases  of  axthina  it  itt  difticult  to  estimate  the  action 
of  euudeut^ed  air  %'ilh  regard  to  the  complete  ami  permanent 
removal  of  the  malady,  as  the  disappejur:mee  of  the  symptoms 
recognisable  by  phywcnl  examination,  pulmonary  rhonchi,  £c., 
and  the  siiiipension  of  asthmatic  attacks  in  the  course  of  a  cer- 
lain  time  only  testify  to  a  more  or  less  icu|xittant  alleviation 
of  the  malndy,  but  by  no  meiuis  ensure  n  complete  aud  lasting 
cure  of  the  disease  or  esemption  from  rocurren™  of  the  atlacke. 

It  ia  observed  in  general  that  by  the  line  of  the  pneumatic 
chamber  the  oKthiiiatic  attacks  occur  at  longer  inlervaW  aud 
with  diminished  force,  and  also  that  in  ca^a  where  the  fre- 


rvLMoyAsr  coxsttmptiox. 


eoi 


qoency  of  the  alLocks  is  not  iWr^ased  an  alloviatton  and 
tboftecing  of  the  pnroxy^mR  are  at.  !«».<>t  obraiued  during  the 
rntideuoe  in  coodensed  air  and  immediately  after  it.  ■ 

Tht;  Dumber  of  sittinga  may  exteod  from  10  to  60,  80,  and 
even  more. 

(4)  Diaauies  eonneeted  ivUh  PulnionaTy  Coit9ttmpiio7i. 

Of  all  pidmoiiary  atTectinns  tlioxe  wliich  are  coonevted  with 
plithuiK  jirwtent  the  strongest  indications  for  the  employmeut 
of  compressed  air,  and  it  is  nucessarj-  to  reiterate  this  fact,  as 
ills  not  jei  fully  accepted  even  on  the  part  of  physicians. 

I  believe  nweU-devi»ed  treatment  bychatigeof  air  pressure, 
especially  in  the  pueuinatic  chamber,  to  be  of  fiu-  more  import- 
ance in  the  ditTerent  stages  of  this  diseane  than  a  great  nniiit>cr 
of  climatic  and  other  curative  methods  on  home  and  foreign 
raouDtaiu  height.^  and  valleys,  the  rat  iuiial  hasis  of  which  can 
unfortunately  i^ldoni  stan<l  the  tent  of  close  rrilicisni. 

We  posses  no  mode  of  treatment  cnjKible  of  antngonii'ing 
patliologiiai)  procesijes  in  ao  many  wiiys  and  so  cfleetunlly 

egmiimsed  air  iu  the  chamber,  and  even  though  the 
jifttisticit  of  tbc  rc[K>rt8  liitherto  publiehtfd  leave  room  for 
improvement  and  complL'tiuu,  thei%  is  no  doubt  that  by 
generul,  eai-ly,  and  li>iig-<viitinued  treatment  we  shall  yet. 
ablain  far  more  favourable  reeultd ;  on  the  other  hanil  we  may 
be  perfectly  aitixlicd  with  obtaining  improvement  of  the  local 
jirocessns  aod  alhnialion  of  the  Nuhjci-'iive  fyniptxinis  in  co^es 
io  which  no  other  method  has  hitherto  succeeded  in  |im(iuciiig 
the  same  effects.  It  is  imjx>itant  thai  this  well-fotuidi-d 
i>piQion  should  be  more  widely  npri^ad  among  ]ihyiiieiaDd  m  well 
aa  jMticnta. 

The  IDM-Iiantesl  and  t'1iemioo-phy«inlogical  effects  of  eom- 
preased  air — <'.g.  the  ex|Kmsiou  of  the  hmgs,  the  elevation  of 
inapirstory  and  ex|>iratory  pi'essure,  the  increaoe  of  the  depth 
of  tl>e  in!<pin»tiou!4  and  of  vital  capacity,  the  aMj^'incnii-rl  Nujiplv 
uf  oxygi-n,  the  widcuiug  of  the  blood  chsunel  and  the  t-onee- 
^uvnt  better  nutrition  of  the  XxLogi — ore  ueeful  in  x'ariou)^  ways, 
receive  thc-ir  definite  and  uomistaljahli:-  indiciitiojif  from 
several  jnthological  pheQumeua  of  the  variouii  morbid 
puceasoi  in  couree  of  development. 


jaarittATOitr  tbebapevtics. 


According  to  tlie  fonn  tind  progrcM  of  the  par1t<.-u1&r  cas?, 
pneumatic  (r«>alinent  oftlie  a9«iioii8  comprcheiitltKi  under  the 
BXprossion  pulmoiuiry  phtKixLi  may  be  pmpbylact ic,  raHicfil,  or 
fiyoi))1omat ir.  The  fiivnuraMt*  iiiflurnce  of  incrensed  atrntr* 
s|)lieric  |)Te»BUre  is  not  only  f>l)srrve«l  in  the  orgnn  chieHy 
iitTixTtod,  the  lung  it^lf,  anil  in  the  pAthnlogiml  uhaiiges  of 
rli«  rcffpimtory  and  circulatory  system,  1)ut  the  whole  body  atwl 
ite  physiological  ftmctious  are  ac-cesfible  to  il4  inSuence  in  a 
grwiter  or  lesa  degre*?. 

At'coi'dingly  the  indications  are — 
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t.  Th«  Phhiticat  HiAit. 

In  order  to  ontagonice  jHiImonnrr  pbtbieiB  it  is  desiniW* 
to  alter  a«  early  as  ]X)»<^ibte  tlie  (^otiditioiu  favourable  xo  its 
development,  so  hj*  lo  prevent  (he  development  of  chronic 
infliunmatury  pnKx-sseii.  Piieuiiiat ie  ircatmcnt  is  here  chiefly 
prophylncitic,  bat  not.  exclusively  Wi  for  i>ince  it  nitna  at 
reatoriug  to  the  normal  the  defeotivc  devclopimrnt  and  efrengtli 
of  the  body  and  the  varioui^  organs  it  ig  also  frmptomatic  aud 
indical. 

Thfi  long,  TiBrn»w,  Rlinllow  thorax,  more  or  lew  flattened  in 
the  infmrlnvicnlar  region,  with  itiipatreil  mobility  and  oxpumi- 
bility  iu  its  upper  part,  under  the  mechanical  influence  oj 
compressed  air  and  improved  nutrition  of  the  ini^initory 
■Tiiusclew  ucquirce  iiicreafeii  inspimtnry  expanitiim;  the  feebly 
expanded,  iinicmic,  nud  vuluerable  lun^  become  more  or  tern 
dilated;  the  insptrafions,  previously  euperticial  and  frequent, 
lieeome  tltM?pt'r  ntid  fewer  ;  the  inspiratory  and  expiratory  proii- 
iiure  are  raised,  and  the  vita!  ea]KM-nty  thereby  increased,  while, 
what  h  of  (n>ecia!  iin(K)rtHnce,  the  an:einic  Innij  tissue  itself  is 
better  nnnrislicd  by  enlargeniont  of  its  blood  channel  and 
gains  in  elasticity  and  power  of  rc»isfancc. 

The  general  nutrition  and  sanguification,  n-mnlly  defective, 
are  ameliorated,  and  the  developtnent  of  the  imlividtial  is  aided 
by  improved  muxeular  tone  and  vigour. 

Physical  eiiiniiuation  of  the  chest  and  the  rise  nf  the  spiro- 
metric  and  pneumiilometric  6gun>s,  as  well  as  the  increase  oJ 
hiviy  weight,  are  evidence  of  progressive  improvement  firoui 
lUiM  tjeatiQeut. 


CATASSJl  OF  THE  APEX. 
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Tlie  duration  of  Ihe  treatinftii,  wliirh  muftt  alwnjs  in  these 
be  protracted,  will  have  to  b«*  (lt;t«nmriwl  by  tliK  results 
of  these  exauiinations.  Tliorougb  i>h,r«ical  examiDatiuu  and 
eoUHderation  of  the  bereditair  omdiiioiis  will  alon«  decide  up 
to  wbst  age  prophylactic  treat un'iit  ma/  be  carried  out  with 
etlch  indivicluaUT  which  will  be  found  more  urgent  in  ono-caRa 
thau  another.  The  earlier  it  is  piw'iible  to  liej»{n  meehiiuinil 
ireatuicut  of  the  thorax  niid  lungs  in  the  pneumatic  chamber, 
tKe  more  favourable  will  be  the  n-sults. 
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3,  C'ftairA  <tf  the  Apes  atti  IWihi'v>>etiilit, 

The  first  ]ihysieal!y  deteetaltle  iiitlamniatnry  processes  in 
the  apic(>s  of  the  lunge  call  for  coniprelienMve  employment  of 
the  pneumntic  npjwratus,  to  the  action  of  which  tht*y  are  far 
mure  amenable  than  to  all  our  other  therapeutic  metLod^, 
Left,  to  theuiitelves,  they  genei'ally  run  a  miRtt  uufuvounil>li: 
eoiinc,  and  iu  a  louger  or  shorter  tiuiH  tbey  derelopc  into  all 
thwe  forms  of  pbthittis  and  tubercutosii  vhicb  uliitnntcly  lead 
to  m  fatal  istine. 

The  anii-cutarrhal  influence  of  iucreiuied  pressure  is  here 
t>»pecially  called  into  actiou,  the  congestion  and  the  Hecr«tion 
of  the  liypenBUiic  tissue  are  liniiled,  the  softening  and  Hwelliiijf 
■r«  reduced  by  meclianical  eouiiirerteion,  and  by  their  cous€^- 
t|t>ent  thickening  the  tone  of  the  tissues  is  raised;  thu  eol- 
lapMd  and  partially  obliterated  alveoli  at  the  apices  of  the 
loBgs  become  intlat«<l  and  miuie  permcnble  to  air ;  cxpeotorn- 
tiuD  u  facilitated,  the  cough  diminished  by  the  abntement 
of  the  iuflamniatury  irriiation  iu  the  bronchi,  with  couvonii- 
tanL  progreiuive  impruveuieut  of  the  subjective  and  objeclire 
fjmptotns. 

In  the  majority  of  caseit  then;  in  little  or  no  fcror,  a 
lcw)>erature  iKTha[M  from  38*  0.  to  38'5'  C^  but  a  more 
e*i  increase»or  even  a  lemjwnirT  olevntion  to  39'6'  C.,  will 
tiot  oounler-indicate  the  use  of  c«tnpre(;&ed  air,  but  as  a  rule  the 
firrer  will  abtte  ami  di»a|>i>ear  rapidly  uuder  the  influence  of 
iho  Imitmeut  and  [uirallel  with  the  ivtrugreNsinu  of  the  local 
rhnng««. 

if  tilt*  object  in  such  caaca  ia  to  effect  improveiucut  and  cure 
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of  fhe  existing,  phystcallT  fletectahle  processes  in  the  apices  of 
ihe  lungfi,  file  strictest  control  nnd  reiieated  notion  of  the 
prciwure  on  the  \\mge  ari-  lu-cfjiaapj'  for  u  long  time,  partly  to 
prevent  tlie  insidious  rela-iises  of  t!ie«e  proceases,  partly  to 
inniiit;t{n  tlie  t^xjansion  of  the  apicest  of  the  lungH  and  the 
inci-ense  of  rcBpinitorj'  cnpu-ity  alrcndy  gniocj,  la  this  8ciir« 
pneumatic  treatment  niiiy  bi^  pivlung»l  for  sevcnil  yeurii  as  a 
propliylactjc. 
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■    3.  Chronic  Tm'mtlitrnuHoxu  I»llnmiinal ion  of  thr  Lunfft,ChroMe 
Itt»qtuiMatiL«  ISirutni/niii. 

The  conditifinB  ngsiiine  n  far  more  unfiivourable  form  wbyn 
theee  proce«i*eB  have  once  been  developed  in  the  lungn;  and 
altliongh  a  serie)*  of  ohjcrvat ioiia  in  which  a  nidical  ciu-e  h&s 
been  effected  have  Vteen  recorded,  tliese  are  after  all  only  ex- 
ceptionaJ  case&;  in  the  majority  of  caeies  we  uiu^l  content 
ourselves  with  obtaininjt  a  modification  of  the  cour*c  of  the 
malady,  a  temporary  liniilatioii  of  tJie  Ineal  procc8j^>s,  aud  a 
uitigatjon  of  the  !:ymptotii8. 

Here,  again,  in  th>?  fir«t  place  it  is  thft  infliif-nce  of 
mechanical  pressure  attiim  on  the  inflamed  tissue*  which 
bringn  about  a  diminution  of  the  subjective  and  objective 
troubles.  The  pnrssure,  by  abating  the  hyiierfemin  nnd  swell- 
ing* lessens  the  cough  and  the  attendant  bronchial  c-atarrh  ;  the 
respiration  is  gradually  facilitated,  the  lang  more  and  mon 
espanded,  the  imtpinitory  and  espiratory  ]»ressure  raised, the in- 
{ipiratiuns  defpenwl,  and  the  vital  c'a|wu>ity  perceptibly  increased. 
Wljile  the  oxygen  reijuireti  for  tisi^ne  change  is  again  conveyed 
to  the  bwly  in  abnnilmice  and  nnlrition  improved  by  »nitable 
strengthening  diet  and  tontroUed  by  observation  of  the  increase 
in  veightf  in  the  lungs  themselves,  by  the  simultancoiu 
improvemeTit  of  Iheir  nutrition  and  tissue  change,  due  to  the 
enlargement  of  their  blood  ehnniiel  An<l  the  abundant  supply  of 
new  formative  inat<>iial  thus  obtained,  and  the  discharge  of 
effete  substances  and  decomposed  and  c-icudative  product*,  con- 
ditions are  created  which  must  have  a  favourable  iufluence  on 
the  chronic  inflammatory  processes  and  their  resolution.  In 
&ict  afler  some  time  a  retrogrcsiiive  change  of  the  local  alfcciioD 
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tlie  Innp  tjssne  may  he  nsrrrtninpd ;  t Hp  dnlncss  of  thf  npiws 
1  i»r  tlie  langs  diminij'bes  jxTccptilily  or  (Jipajippars  enlirely 
[(Simon6flr%  either  on  both  sides  or  princi]Milly  on  (he  side 
which  was  Icint  afferfM  at  fir-*t ;  the  <!repitant  rales  are  ftlsn 
fewer  or  vnniKh  nitogether,  vhile  in  ])laoes  where  broiidiiul  re- 
^mtion  previoiuly  exi«te*l  line  rhonchi  occur,  and  these  mny 

■  mlm  diuppear  under  continneil  IreHlment. 
The  improvement  in  the  general  atnte  of  health  and  the  ib- 
crease  of  body  weight  ore  univer»illy  admitted  to  be  elfecis  of 
the  pneunwitic  chnniber.  The  fi^^ruref  pnWished  by  Sinionoft"  of 
the  tDcrense  of  body  weight  undwr  the  influence  of  compressed 
air  are  pnrtly  taken  from  tlie  ohiervation  of  !iueh  pntients. 

The  result  of  the  trt^tment  is  chiefly  influenced  by  the 
dt'gree  of  fever  that  exists.  Where  there  was  no  fever,  or  where 
it  was  but  alight,  the  dnily  maximum  not  exceeding  AH'S"  C,  a 
DODfliderable  improvement  was  nlwayn  observed  in  SimonotTs 
CMM,  and  complete  recovery  in  one-third  of  them.  With  a 
modente  amount  of  fever,  daily  raiixitnum  3ft'  to  39*2°  C, 

■  compU'le  recovery  was  iloublful  (not  once  observed  by  Simon- 
oflj,  and  a  considerable  improvement  relatively  rare  (in  one- 
fourth  of  the  e.-ieeg).     High  fever,  with  a  daily  maximiiin  of 
40*  C    and    mure»    agifmviites    the    nnfavounible    pn^onK^ 
although  even  here  those  eymptonts  which  are  moM  dii^re^sing 
to  the  piilicDl — «ough,  dy^ipna-a,  exiiaustiog  |«r*jMra(ions — are 
generally  ftlleviated ;  in  quite  exceptional  coses  cren  a  more 
^  or  le«s  congideniblc  improvement  of  the  local  process  bs?  been 
H  otwen'ed.    fiut  the  fever  bus  no  such  progno^ic  signifteance 
Hwben  it  h  a  tranRient  symptom,  but  only  when  ft  recurs  daily 
^Lvith  n  certain  severity.     The  oceurrruce  of  inmlemte  or  c\'en 
^HSuiderabtc  fever  in  puticnt«  hitherto  without  fever,  the  onset 
of  cUght  fvvcr  for  u  »hort  time  ha»  no  such  influence  on  the 
^.  coawc  of  the  malady  ;  any  con*idenihle  improvement  or  wm- 
Hplcte  recovery  will  oertiiinly  be  retarded  bj-  il,  bm   not  mule 
imporable.    The  ]>ergi)«lencc  of  moderate  but  espeeiiUlv  of  high 
—^  finer  genemlly  indicates  that  the  ]miceK8  ig  advancing  more 
Hrafitdly,  and  i^  in  mtMt  c:\ics  a  sign  of  tubcreiilous  de)>cmit  not 
orJy  in  the  lung^i,  but  iilsu  in  difl'erent  other  organs  of  the  body. 
In  each  cases  there  is  no  posublo  hope  of  any  appreciable 
uproveiuent,  and  Simoaoff  ]iu  recently  declined  to  receive 
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into  the  bo5pilAl  patients  in  whom  chronic  intlatnin&tioii  of 
tlic  luaga  is  attended  with  daUy  recurriDjj  fever  rieing  above 
39' C. 


4>  XoAuArr  Cawotit  Taftmritnofitm  nf  the  Luwjt  mt^  Brtavho- 
pneamunie  L'lctnt'iim 
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do  Dot  viult]  Ihu  relutivL-ly  fuvouroble  retniltH  which  we  may 
lijok  for  in  the  prc-cc-diog  processes.  Wm  luiist  be  satisfied 
with  beiog  able  to  net  eumewbat  on  the  )-7in|]toins.  Id  oiwt 
canes  the  ri*ver  ia  alvayit  coatudemble,  the  teinperaitire  keeptog 
about  3S'  to  40'  C. ;  tlie  ]ialieiilK  are  mia.>U]ic  aiid  more  or  less 
emaciated,  while  the  iiifiltratiuii  in  dtffuited  over  one  to  two 
thirds  of  hoi  h  liitigs,  mid  frcciiiimtly  !ic-att4;r<-d  [latcbes  of  inflam- 
mation extend  still  farther,  wliile  genL-mlly  there  are  found 
larger  or  itiiialler  iiatclies  of  softening. 

Eveu  these  advauced  changes  in  the  lung?,  as  SimonoCT  h&s 
shown,  do  not  c.jutit*?r-indicate  the  use  of  ircreivsed  preseure, 
provided  the  fever  i*  kept  within  thoKe  limits  which  is  one  of 
(he  conditions  of  «iicee«i*  in  the  trentiiient  of  the  preceding 
forms  of  phthisical  disease.  The  favourable  influence  of  corn- 
preiUfd  air  will,  liowcvt-r,  br  only  brief  and  temponirjr,  and  will 
seldom  do  moro  than  alleviate  individual  syiuptoms.  In  twelve 
cases  of  Simnnoff's,  which  were  attended  with  high  fevf^r,  the 
cough  anddyspiKKa,  as  well  as  the  general  feeling  of  illne^tt, 
were  mitigiit^^d  during  the  treatment;  the  fever,  however, 
persisted  and  the  proeeax  advauced  grHdually.  In  two  case^ 
without  or  with  only  slight  fever  the  objec^tive  syin2)tomg  alM 
improved  under  the  treatment,  the  dulness  deereased,  the 
crepitant  rales  were  lessened  or  even  d):^nppeared  altogether, 
but  the  apjH>aniQces  showed  no  stjibility,  cbauged  [lerjietuHlly 
duriug  the  whole  duration  of  the  treatment,  nud  ut  thi;  cluac  ot 
it,  in  spite  of  the  lai%;e  number  of  sittings,  the  patients  found 
theraaelves  in  the  same  eomlition  as  at  the  beginning.  Ill 
Dther  cases  ttie  result  cuu  only  Ite  relative  and  Uniiled  to  lh< 
alleviation  of  occaMionid  symptoms,  and  then  pneuiuatio  treat- 
ment will  be  only  of  equal  value  with  mj  maiiy  other  remediei 
with  whicli  We  endeavour  to  contend  aguiu&t  the  fiitul  mahidy. 
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iensed  air,  even  when  compressed  to  several  atmosplieres, 
will  neither  pTOmole  nor  indace  pulraonary  h«morrhage. 

Workman,  who  from  a  hiRh  pres^ury  nf  tlire«  to  four 
«tni(w]jli«n«  return  too  quickly  to  cmiiiiary  air  prtfssure,  may 
ID  this  sudden  transition  be  attacked  with  pulmonary  hemor- 
rhages, lu  the  far  sliyht^-r  condensation  of  1  J  to  If  atmosi»here 
in  the  pneumatic  cliamber  haemorrhages  can  only  occur  in 
■  penons  predi:^i)o:ied  to  them,  whea  nt  the  close  of  the  sittiDg 
during  the  period  of  rarefiiption  the  Kdl  of  the  mnnometer 
oecur*  too  rapidly,  and  thus  therp  i*  not  a  sntlioientiy  grndnnl 
traoeitioa  from  coodeni^iKl  to  ordinnry  air.  Condensed  air  as 
roeh  must,  on  the  contrary,  be  regarded  from  every  ftimple 
mcchautcal  jiuim  of  view  as  one  of  the  best  lifemostatic  rcm**- 
dies.  llic  only  condition  it  that  the  necessary  duration  nhall 
given  to  the  [terind  of  rHrr-rurtton  and  that  the  tnuiiiition  to 

1  pressure  skdl  be  safiiciently  gradual. 
If  we  decide  upon  employing  compressed  air  in  such  cases, 
we  should  in  the  tirt^l  place  fix  a  longer  peritnl  tlian  usual  for 
thetmnsition  from  constant  to  normal  prtT(Miiie,as  in  Sinionoff's 
institution,  where  50  to  60  minutes  are  allotted  to  it  instead 
of  tiie    usual    30  to  40  minutes.     Even  whi-n    ha-morrhaget 
have  coronienceil  ihey  gent-rally  stop  in  a  short  time  under 
the  influence  of  comifrediied  air,  often  even  at  the  commence- 
ment of  the  gittinj,',  but   more  frequently  after  three  to  four 
sittings;   where,  on  ihe  olher  hand,  we  liave  to  do  not  with  on** 
attack,  but  a  series,  SimonotT  has  found  5  to  25  sittings  neees- 
for  their  complete  arrest.     Bertin  rejmrts  the  successful 
.tment  of  nine  cn!>es  of  hieinoptym  which  were  curetl  on 
an  arenige  after  32  sittings,  and  two  cases  of  improvement 
kfl^^r  :i8  and  50  Hitfingf,  while  with  one  jaitient  the  attacks  nf 
bicmoptyHs  had  ceat>»l  after  only  a  few  sitting*,      llert in  raised 
the  period  of  nirefaclioD  o^  air  to  \i  minutes.   I^mraz  describes 
a  ease  »f  habitual  and  abundant  pnhiionnrv  luemorrhage  in  t 
girl   13  year*  of  nge,  who  was  cure<l  afti?r  2^  mouths*  uw  of 
condensed  air  and  under  the  control  uf  a  special  eommifinoD  of 
xYie  I^ytmit  MMlicul  Acudeniy.     Btorch  and  Simonoff  have  also 
observed  aimilai  cases. 
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Afl  FegBrd.i  luitagcmiBiDg  the-  tt.-i)(lt*ucy  tu  imlmonoLry  hoemar- 
rti»ge9«  it  is  of  course  only  pmcticablv  in  cnaca  in  wliich  tho 
Juemorrliage  U  a  eyinptoiu  uf  a  lung  affvctiou  wbic-b  can  be 
cured  under  the  inHueuc<c  oX  coiuleni^ed  air.  Cn«es  i^f  cbroniti 
jmeiimmiia,  wliich  ruu  tUeir  ooune  witb  acuti;  or  t>uliat'ute 
lobuliir  intiuiiitnatioiM  ur  in  vrhicli  iiuiiieroiu  fuci  uf  Mift^ning 
have  already  (teveloiK^d,  oft'cr  the  {px-atcst  rcsistauci-  tn  hxmo- 
stnijis  aoJ  the  ttnulrncy  to  Iiu--uiopty.<U!t  gcii<.-ml)y  pcrsiots  m 
the  siime  way  even  after  a  long  course  of  pucumatic  treatmeot. 
The  most  fuvourahk  ivuvXi  obtuiuaUe  la  such  cases  13  ouly  » 
diiniQutioa  of  tbe  frequency  and  amount  of  the  hieinorrhiiget! ; 
but  there  vill  he  no  ftsir  of  aggmvatimi,  even  in  these  faopeleu 
C[i8t.'K,  if  the  [iruiiiiiire  be  cauliuiiiily  cotiduL-tt-d.  ^, 

The  use  of  coDiprc-^^^tid  air  in.  the  pucuinalic  cbumlier,  n« 
may  be  inferred  from  what  hugone  before,!*  counter-indicated 
in  the  following  conditions  nnd  comjilictilions  which  may  bo 
found  assiiciaied  wiili  ihe  ijalhologiuul  statu  u-hich  is  Icnnwii 
under  the  namtj  of  |)Kl1iisi!<;" 

1.  In  dt^CQinjmfiug  procwra  in  the  bronchi  and  lungs, 
ju  which  there  is  danger  of  absorption  of  putrid  substunct!', 
as  tthsorptiou  is  eonsidenvbly  increased  under  the  influence  of 
riHnprcMed  air;  in  blennorrhttic  conditions  of  the  bronchi,  in 
putrid  bronchitis,  iu  mycotic  processes  of  the  bronchi  and 
th«  lungf,  as  well  tm  in  proei'sses  of  decomposition  and  putre- 
faction in  the  hronehtj'etatic  dilatations  and  eavities; 

2.  In  high,  «/ti(7y  j-ec«m*/*j/ /«■«■,  the  day  tenipeniture,  as 
mentioned  above,  exceediug  39°  C.  and  jjuiuting  to  a  rapid 
advance  of  the  local  process; 

3.  lu  verjf  wtak.,  I'edticed  indlvidutiUy  in  whom  also  tliu 
presence  of  continued  fever,  even  though  tlie  tfTinptrature  is 
not  very  high,  would  render  pneumatic  treatment  of  doubtful 
expediency ; 

4.  In  thone  casws  wliieli  have  already  led  to  large  ^wtches 
of  suflating  and  excavations,  where  the  pre^Nure  on  the  walU 
of  llie  cavities  would  be  attended  with  danger,  or  in  those  with 
weak  walls,  even  the  oidiiiary  diminishing  pressure  might  lead 
to  bft.-moirhag*'? ; 


5.  Tn  general  itfJufmilonis. 

We  cannot  fix  definitely  the  duration  of  the  treatJuent  in 
pulmonar}'  phthiMs,  hs  it  rnuAt  depend  on  tbe  |iat)iolu|gicul 
duiDges  tn  ttie  iiidividuid  cn»e-,  the  gvueral  condition  of  tli 
jiatient  and  lii»  cniKU-ity  for  reaction.  As  the  trvulment  a«l 
lances,  together  with  attention  to  the  general  hciiltli  of  thft- 
[xttient  there  should  Iw  re]>eal«l  physical  exaraiuati-m  of  tba 
cheBt,  measurements  of  the  vitnl  cnjKieity  and  of  tbe  iuspini- 
tory  tinil  expiratory  preissure  by  mejins  of  tht;  spirometer  and 
[meuiiiatonieter,  and  the  result  will  determine  tina.l]y  whether 
the  treatment  shatJ  be  continued  or  suspended. 

Stuunotr  hns  eudeavoured  to  6x  the  diirutioa  of  the  treat-' 
ment  in  canes  ruuniug  a  favourable  cnurs«  from  six  weeks  ta 
Kveral  montlis,  and  lie  hns  certainly  not  over-estimated  the 
ttmo.  Besides,  in  otir  climate  to  avoid  relapses  it  is  uec-eKHury 
that  the  treutmeut  should  be  repeated  in  the  cniK  of  moi% 
patients  for  at  It^ast  a  fortniglit  to  two  months  every  year.  In 
fouthem  climates,  where  injurious  influeuei-s  which  may  indiirr 
freali  inflanimatious  and  tlestriietive  procesws  in  the  HensitJvely 
vulnenilile  lung  are  \vse  felt,  eecondnry  treatment  ie  not  so 
necessary,  though  even  in  those  countries  physicians  recom* 
mend  the  repetition  of  pneumatic  treatment  fur  Home  years 
after  reeoverj',  to  avert  the  relapses  which  they  have  often 
observe<l. 

(«)  Pl^Hritic  ExuilatioHv. 

^^H  Exodations  into  the  pleural  sac.after  thccr.«<iatiouof  inflam> 
^^Bhloty  lymptom^,  iudicate  the  employment  of  compressed  air 
(1)  to  infiaU  the  luntj  raore  or  less  comprewed  by  the  exuda- 
tion, (2)  t»  correct  or  completely  remove  the  thoracic defoi-mit^ 
resulting  frotu  the  malady,  am)  (3)  loaecelerate  the  ahsorptioA 
of  the  exudation  by  the  pressure  exerted  ujmn  it  from  within 
and  without  and  by  the  pmmotion  of  the  procpgges  of  ubsor]»- 
lioQ  under  the  influence  of  coiiiprr»sod  air.  liastty,  eveQ  in 
caaes  in  wbicb  bronchial  catarrh  b:is  been  excited  iu  tlie  com- 
prc^ed  iiorts  of  the  lungs  increased  pressui'e  will  reuiorc  it 
more  effectually  tban  any  other  method. 

Non-purulent  exudations  into  the  pleural  Bae  yield  with  ex- 
rra'>rdinarv  rapidity  to  treatment  by  means  of  condensed  iiir, 
the  uwre  so  the  younger  the  jtalicnLuad  thu  moru  recent  th« 
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exudiition.  In  purulent  erodation  absorption  |iroccM]t<  more 
slowly.  A  rnjnd  redaction  of  it*  amotiDt  may  genenUly  be 
iiTwcrvfd  at,  tlie  oiminenceoieDt  of  (he  tre-atiiient  ;  but  «oonthe 
uiwriitiuu  (liuiitiiisliea  in  activity,  percussion  rigxxR  alter  1cm  yit 
remain  una]t«red,  or  else  aft^r  gradual  cc«Hitiun  of  abeorption 
fresh  etudation  occurFi,  more  especially  in  cfliies  with  diffuMKl 
exudation  and  deffctiv*  nutritiou,  Cases  of  circtimsoribed 
purulent  exudatiou  offer  a  more  Aivoarable  progaons,  and 
aooonling  to  the  canes  Lithertd  publtsbetl,  as  Sitnonntf  observes, 
recovery  seems  to  be  genctnlly  pri-'ccilcd  by  dincliarge  into  the 
lungs  and  congliing  up  of  the  purulent  cxudatioD.  SunDnuff 
ia  disponed  to  iissumc  tbat  condcnnrf)  air  at  first  favoim  llir 
twciirrence  of  this  discharge,  and  afterwards,  by  exjunding  th« 
lung,  facilitates  the  expectwation  of  the  purulent  exudation  and 
the  reeovcry  of  thp  jiatipnt. 

UdUIcg  other  pulmonary  affeetinQs,  the  prespuce  of  fever 
does  not  in  any  way  connter-indieate  pneumatic  trentment  in 
pleuritic  uxudatioua,  as  a  decrease  of  ftscr  iiniliT  the  inflnence 
of  tli«  treutnieut  is  obtterved  to  acct>mi«niy  t.lie  amelioration  of 
the  malady.  When,  however,  the  abfuirjitinn  of  the  eiodation 
occurs  too  rapidly,  the  fever  may  sometimes  be  increaMrd,  or 
may  be  set  up  suddenly  or  gradually  in  patieoti?  hitherto  free 
from  fever.  However,  the  setting  up  of  fever  or  it«  increase  U 
only  of  short  iluratiou  and  mere-ly  Hf|»ondcnt  on  rapid  absorp- 
tion, so  thnt  by  retarding  the  nbsorption  ihrrmgh  euNpending 
the  treatment  for  n  time  or  by  \e»%  frequent  sittings  it  may  at 
once  be  remo%'e«l  in  cases  in  which  the  strength  of  the  patient 
renders  even  a  brief  duration  or  temimmry  elevation  of  the 
fever  inadmifsible.  In  the  majority  of  capes,  however,  neither 
an  excRBs  nor  an  increase  of  fever  \i  ohsen'ed  even  in  verv 
rapid  ahsoqrtion  of  the  exudation,  and  even  in  debilitated  indi- 
TiduaU,  if  it  appenrs  or  increases  for  a  short  time  during  the 
treatment,  it  will  very  soon  disappear  again  as  the  case  continues 
to  improve,  witViit  any  alteration  of  the  treatment. 

Thirty-five  to  forty  are  stated  to  be  the  average  number  of 
ritlings  which  are  necessary  for  the  cure  of  mwi-pumlent  exu- 
dations in  th(>  pleural  cavities,  but  it  18  imixireible  to  detennine 
beforehand  the  number  of  sittings  which  may  be  required  for 
successful  treatment  of  fiivoumhle  cases  with  purulent  exudation. 
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(f)  Organic  lH9emea  of  the  Heart. 

The  qnpstion  wlielhcr  tho  emplo^vment  of  condensed  air  in 
\he  poeumatic  chamber  it  or  is  not  m<licnt(>d  in  organic  di«e«»eV 
of  the  bcart  caim-'t  bo  decisifft'lj  nn»(wcrcd  froin  tho  obMrvn- 
tion*  hitherto  publislivd. 

SliHirt.  StorcU,  Lippfrt,  Ijevinrtein,  G.  snd  J.  Lanf{e,  r^ 
tvtDi;  ou  their  own  oliBcrvat ions,  niitiDtniu  tliat  the  iiiRuiMitt*  of 
condensed  air  is  (uvnurahir  in  tlnisc  diw-aaos  whilr  ('h.  l*ni«i<E 
and  iJcvart  also  guided  by  their  own  experience,  re^^nl  cardijtc  ■ 
affpction*  as  a  counter-indio-iition  to  pnAumatic  (reiitment, 
Atlbuogh  V.  Vjvenot,  .Saodalii,  Storcii,  Ifriiniche,  and  the  two 
Lange«  nrc  of  opinion  that  condensed  uir  aets  favourably  not 
rmlv  on  the  fvniplonitt  acoumpanying  heart  dii^case  but  «i«o  on 
tli«  disease  itself  in  cajes  of  dilatation  of  the  right  ventricle 
renjliing  from  affections  of  the  restpimtorT  oT;g»nfl,  and  nhliougti 
J.  I^ngL-  thinks  it  pmlinble  that  condensed  air  may  wnrd  off 
fatty  degeneration  of  tin-  heart  by  improving  the  nutrition  of  _ 
tlw  cardiac  muscle,  thoi^e  ore  only  theoretic  posKibiHtieK,  the  ■ 
diK'Ussion  of  whifh  niny  he  fntirely  *et  inidt>  with  advantAgc, 
seeing  the  slight  prohnbJIity  of  their  realisilion.  ^imoDoff  in  _ 
his  report,  mentions  47  cases,  l/>  of  insufBciencj  of  the  oortie  m 
tlhren,  8  of  st^ruosis  of  the  mitral  valve.  3  of  NimnltitncoiiR 
defects  of  tiotli  vtdvea,  9  of  dilatJitiim  of  the  right  ventricle,  10 
of  fatty  heart,  and  S  of  fiittr  def^ntiralion  of  its  tisane,  and 
ptntcA  that  he  has  ohser\'ed  rucovury  or  improvement  only  in  a 
tctf  oujfd  of  fatty  degeneration  of  the  heart  and  dilatation  of  it« 
right  rentricle  ;  in  nil  the  other  caaes  onlynn  atIeTiatii>n  of  tho 
symptnni«  euiihl  lieetTeeiitl.  Tliis  alleviatinii  whd  hiibjeciive  as 
well  a»  objective.  l''irst  tJie  dyspncwi  and  cough  were  grenlly 
dlminislicit ;  then  tho  canliav  contmctton*  were  retarded  and 
mrfnred  to  regularity  ;  pulmonary  rongewtion.  ledema.  and  cnn- 
M!cutive  brouchial  catarrh  vk-tc  more  or  teas  rudueed  or  alti^ther 
removed,  and  lastly  tli*-  general  health  was  improved.  In  imli- 
vidoal  cMM  the  rc«ult  was  ><aqiri!<ingly  rapid  and  obvious  to  oil 
Crjrosj  the  |tfltient,  prcvtouHly  luwUy  able  to  move  and  obliged 
In  8|tend  hi»  nighl«  sitting  np  Rleeple^^,  wa^  able  aRer  a  ftrtr 
titlingH,  Bomeliuies  even  after  the  first,  to  sleep  lying  d.wn  and 
to  go  about  without  any  nerioiis  dysjmasi.  Simonoff  thsrefoTo 
VOU  lU-  z  z 
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ronnnlntea  the  follovring  concliutoQe  deduced  from  bis  obsen*a- 
tioBB:  that  the  actioA  of  compr^seed  air 

1.  Is  fiivoiinible  in  tin?  iuaji>nt_v  of  thoM  ca^et*  of  orgnnic 
diseases  of  lli«  heart  iu  which  the  abM)ltiU>  force  of  the  cardiac 
iimecles  '\%  sufficient  for  the  claiins  made  upon  it;  on  ike  other 
bniid  it  aggntv'ate.4  the  pailioloj^ical  syiiiplums,  oral  It-ant  fiiiU 
Lo  improve  them,  iti  all  jKiticuts  whose  (Tardioc  muscle  is 
absulutely  weak  nnti  when  there  in  conecqueutly  insufiicieDt 
cmujtenKktioD. 

2,  In  caseH  of  rehitive  inHufficieiicy  of  cardiac  cotupensation, 
when  it  is  dependent  on  obHlnictionH  in  the  pulmonary  ciren> 
lation,  condensed  air  generally  jiraduc-ifs  a  greater  or  less 
iinproveiuent  of  the  symptoms  and  m-PshiblislieH  compensa- 
tioa ;  but  if  it  is  caused-  by  ohstriu-tions  in  the  gi-eater 
circuliit-ion  condensed  air  acts  d ifferent ly  ;  fiomet i mes  an 
amvUoruliuu,  «ometiiue»  an  aggraratioa  of  the  syiuptntDs  ii 
observable  j  eometimai  there  \n  no  effect  whatever. 

3.  He  considers  recovery  j»ossihle  by  means  of  condensed 
air,  and  has  observed  it  in  cases  of  fatty  degenerntion  of  the 
heart  and  dilatation  of  the  rif^ht  ventricle,  if  the  latter  is  not 
dej»endcnt  on  degeneration  of  the  cardiae  muscle  itself,  but  on 
obstmctioiis  in  the  lesser  circuiiitton  removable  by  condens*?*!  air. 

4,  Fatty  atrophy  of  the  cardiac  muscle,  always  nccom)ianied 
with  absolute  weukne&s  of  the  inufcle,  may  be  refolded  in 
mo«t  cases  as  a  counter-indication  of  pneomalic  treatment. 

Ah  the  average  number  of  sitiinga  which  are  neceasniy  to 
obtain  an  alleviation  of  the  symjitoms  through  the  inlliienee  o( 
coniprrssed  air  on  organic  diseases  of  the  heart  30  to  36  sitting* 
arc  recommended,  minimam  7,  maximum  79. 
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(b)   VtILIRATION   op  THB  rilEMlC0-PHYSKV1.0«lCXI-  ACTIOK. 

Tlie  chemico-physiologieal  action  of  condensed  air  on  the 

human  Imdy  is  nfitised  theni[>putically  in  two  ways  enpecialty, 

first    in  promotiufi  imreased  combustion  of  the  fat  and  the 

carbo-hydrates,  secondly  by  improving  natridon  and  saoguifi- 

alion. 

The  on  of  increased  air  prepare  in  the  chamber  is  therefbn 
indicated — 
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I.  Tn  Ohmiity. 

Tie  eonditions  whieh  induce  rapid  decipaae  of  fiit,  ns 
i)li-MT\'ei|  by  Foley,  Pol^  mid  Francis  in  »orl!*?rn  in  the  iliving- 
U'll,  tile  liigb  jH-etMiiire  of  3Jto4  at  imi^pluTP.-',  I  lit*  long  duniiioij 
of  n  to  ft  Imurs  of  n-iiiJfiicf  in  it,  iind  the  hard,  fatiguing  vork 
whii'h  thesr  mrn  bnd  to  i.'s«nitc,  art'  not  rpprnduced  in  (he 
action  of  ('onipn-»'6cd  air  iu  the  pncunuitic  chamber.  Th<> 
prra^ure  rcachca  only  IJ  to  IJ  atmosphere;  the  residence  in 
ihe  chaml>pr  can  only  bo  continiifd  for  a  few  honr^?,  nod  tho 
rx]K*r>diture  of  iht^  p«tiL>nt'g  strength  is  almost  nil  in  the 
(liut^tcenl  uoudition  enforced  in  the  chamber. 

Arrangernfuts  iht-rcfonr  must  hi-  dcvisirfl  by  whi<-h  the 
Bt'tion  of  r-ondfiiMMl  air  in  the  pneumatic  chamber  m:tv  be  hL 
l<w!it  somewhat  increased,  and  this  i«  <lone  by  iwolongiug  the 

•  daily  dittings  over  more  than  two  hours  and  incrca^iiis,'  them 
lo  twice  a  day,  as  well  aa  hy  extending  tlie  diu-ution  --f  the 
Irentmeot  generally  ;  even  a  higher  degree  of  eondenutitiOD  of 
air  may  beattemptprl  if  there  are  no  special  coiiuler-indiatilionii; 
mnd  la»itly  the  pitieut's  supply  of  food  must  be  lestiened  by 
limiting  hiH  diet  mid  excluding  all  fat-forming  !nib»(ance«  from 
it,  so  thflt  the  ffMKl  taken  falls  short  of  the  rrquiremcnti',  which 

»«Te  immeiliatt-lj  increased,  ami  the  ex|M-n4lit.tire  is  iu  excess  of 
tht  reeeipU. 

F'.v  the  first  10  to  12  eitlings  the  resnlt  of  the  pnmmiitjc 
treatment  of  the!U!|Eilienis  is  geuemlly  im|M?nK'ptibl(-,  und  (hev 
frequently  increase  in  weight  in  coiiKpf]uenoo  of  inereiwo  of 
api»etite.  l^(er  on.  on  an  avenige  aAer  30  nittings,  corpulent 
jMiicntj*,  according  to  f^jnionoft',  begin  to  ehow  a  decrcaxe,  and 
B  from  that  point  the  reduction  of  fat  advances  mpidly.  Xever- 
tlicleiw,  if  the  deiiired  object  in  to  be  attained,  the  treatment 
miut  be  energetically  pursued  for  a  long  time;  80  to  "0  (it- 
tings  and  more  may  become  neceswrj-  to  excite  the  abe^>rptian 
and  ojridiwition  of  an  idmonnal  necMmiiliition  of  fat,  whercn»>  n 
ptimewhat  considerable  decreafiw  of  ol>e*ity  uiay  in  favourable 
SMC*  be  obtained  after  AO  to  40  eitlings. 
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3.  In  Anamin  and  Chlorosis. 

In  a  serie*  ui  diteaees  iu  wtitcli  oomprassed  air  was  eio< 
)i)iiv(*il  it  va.M  tlinuglil  tliat  »  decitleillj  favourabli^  inf1)ieDi!( 
had  lieen  exerted  li^rit  on  saa^ifiaitiuii,  a  concIuMbii  supportetj 
by  ii  priori  coTmidiiriitinnfi. 

Although  the  pi-ocess^s  lierc  in  question,  and  comprehendeii 
under  the  name  oligozytipmin,  diffpr  in  various  ways  from  out 
nnotlier  in  their  f^netic  and  juitbological  relations  yvt  one 
fhntor  K  comnitni  to  thi>m  ull,  \iz.  ri-lative  deticif>ncy  of  red 
blood  rorjinsoleH,  which  forinB  thf  i4artin^  jHjint  of  the  greater 
purl  of  the  changes  obsrrvcd  in  thi'tn.  TIuTRfore  not  only  hai 
i-hlorosis  been  n-giirded  as  a  Ruit^iblt*  object  for  the  action  ol 
condensed  air,  but  alw)  a  great  variety  of  other  anaemic  con- 
ditions, whether  the  aeqiielfo  of  (jreat  losKS  of  blood  and  othci 
flnidi',  or  of  severe  exhausting;  illnesm^a,  liavc  been  aubmitted 
to  inieumatic  treatment,  and  favoiinible  results  obtained, 
acconling  to  the  i>ul>Ii«hed  re|(orts. 

According  to  v.  Vivenot  the  fuvonmble effects  here  obscnicd 
from  the  influence  of  condensed  air  must  be  reffrred  in  the  first 
instance  to  the  enlargement  of  the  re8]»iralory  diu-face,  by  virtue 
of  nhich  in  u  given  time  a  larger  uuuiher  of  blood  coqinwles  is 
«x|>OEod  to  th«  inHneuct  of  the  increased  quantity  of  oxygen 
admitted  in  n  condensed  stale  qiid  under  Htrouger  |>resBure. 
Again,  it  would  be  coneeivublo  that  the  inei-eiised  qiuintilyof 
oxygen  absorbed  in  this  luauner,  and  the  chemical  activitiM 
and  altered  nutritive  |>roce»»eit  thus  stinmUlcd,  might  promote 
II  frc»h  forniiition  of  red  blood  cori>iiscU-s.  Hesides,  by  simul- 
taneouK  imijrovenicut  of  nutrition  ami  prnmotion  of  digestion 
and  the  general  strength,  all  the  other  indications  art-  fuHilb-d 
whu'h  tend  to  produce  ii  favourable  result,  in  the  various  coitdi- 
tious  arising  ont  of  the  (»u»e«  of  oligiwyl-T-niin. 

Acctirding  to  Milliet,  rapid  recovery  from  chlorosis  alwavB 
occurs  under  a  moderate  excess  pressure  not  oieeedidg  15  to  3t) 
centimetres  with  an  nvcmge  period  of  treatment  of  20  to  25 
dnys.  On  the  otlmr  liand  the  applieatiun  of  higher  pressmie,  aa 
Pravaa  has  already  observed,  leads  to  a  negative  result. 
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3,  fn  WkooptHd  Co«*ik, 

way  favoumblt-  n-dult  Iiati  bvco  obtuim'd  in  wliOoping 
«>ugh  by  treatmeut  with  increased  air  pressure,  It  can  only  be 

|r«:ferre<l,  ia  certain  stages,  to  the  reracvnl  of  hy[«?ni?'iiiic  i\uil 
inlliuniiuilury  couditious  by  [be  action  of  meeUmiioal  iircstsuro, 
BJace  it  cannot  be  exiKKtctl  to  exercise  any  eflect  whiiLever  on 
th«  infective  panisiticii]  character  uf  tlie  ilisisise  alrcaily  ulliuletl 
to  (v.  supra)  so  long  an  the  ctiologicjil  factors  titill  influence  the 
ptthologicut  processes. 

In  addition  to  ity  mechanical  influence  the  i>roperty  which 

■  compressed  air  poesessea  of  calming  the  ncrvong  system  generally 
ha#  been  thought  to  act  beneJicially  in  Ute  existing  hyj>er^ 
K-siheitin  of  (he  larynx  and  e^pevially  on  the  ^uiHrior  laryngeal 
nerve.  I^astly,  the  increase  in  roUiine  of  the  lungs  and  ibu 
imjMroved  supply  of  oxygen  might  be  of  considerable  use  in 
directly  ant.igniiining  the  ^ufTocaliug  [laroxysms  of  cough  and 
le  usphyxiii  to  wliich  they  give  ritki. 

According  to  existing  observatiuos  2  to  3  Tfceki*  with  daily 
ttings  of  two  hours  should  8ufl9cc  to  cure  the  mahldy. 


FURTHEU  APPLttlABIUTV  OF  CONDENSED  AJH 
IN   THE  PNKUMATia  CHAMBER. 

Since  oompressed  air  in  the  pneumatic  chamber  ia  to 

Iregnrded   not    only  hr  a   remedy  acting  directly  on    morhid 

tluingra  of  the  rpfipimtory  organs  and  on  pathological  prr>ccss«.-s 

[standing  in  cloHt  connection  with  them,  but  also,  when  em- 

ipk>yed  in  the  form  of  baths,  oa  posseaaing  general  th'^ntiK'Utic 

jprrtjierties  due  to  ita  chemico-physfological  action,  it  has  l>*eo 

tried  in  curative   eslahlinhmenta  in  an  extraonlinarity  largv 

number  of  malndieji  of  the  most  vm-ioua  character,  and  more  or 

^IcM  favoarable  result*  are  reported. 

It  would  lead  us  far  beyond  the  limits  of  our  subject  to 
of  thefic  maladicH  in  detiiil.  and  it  may  be  Ic-d  altrtct-ther 
tbu  pimician  to  judge  in  uich  individual  cane  nhelht-r  the 
[<^mployment  of  condcunKl  air  is  indicated  or  not,  acronling  to 
lltM  mcL'tmnit-al  and  chomico-phy biological  action  on  tlie  liody 
I'knd  itB  functions,  already  fully  deMTibed. 


4 


710 


HEfiJ'IRATORY  TnEnATElTTICS. 


No  dcHiht  we  posscsf^,  in  tbe  ea«c  of  mopt  of  those  difefljtfi 
already  mont  ioncd,  j»nrll^  internnl,  piirtly  Riirgionl.in  which  brtthi 
of  comjtr^DSE-d  air  hav«  yielded  ravourablc  iv^iill(>,  a  number  o1 
olher  methodK  auil  iiieanf  of  dealinff  with  them,  by  which  ihpj 
certainly  niay  be  benefited  anil  cured  more  easily  and  conveni- 
enUy  tlian  by  Mttiugfi  in  the  pnuumatlc  chninbcr.  If  we  were 
bo  apply  Mils  trRiitmcnt  to  ull  thr  jmtlinlugitwl  jimceniefl  in  wbicli 
a  fnvoturable  iufluciicfr  may  be  obtained  one  way  or  Ihe  oth^r  hj 
the  mechanical  action  of  raiaed  air  preasiureonthe  surface  of  the 
body  and  the  lungs,  as  well  sa  by  ibe  respiration  of  conden$*d 
air  highly  oLjirged  with  oxygen,  the  greater  pirt  of  dieenset 
geuerally  would  no  duuhl  be  submitted  to  it. 


il 


D.  RAHEFIKD  AIR, 
EMPI-OYMENT    OF    KAUEFIIiD    AIR    IN    CENEHAT.. 

Air  rarctied  l«.'low-  the  nomiid  atmospheric  pressure  has  not 
hitherto  been  cniplnyed  for  theni|>eutif  pur[mses  in  tliepneu- 
iu:iti(.>  chaniber,  or  only  exceptionally,  as  in  the  experimenl 
rpcently  undcrhikcn  by  Ncuinaun,  although  the  idea  nf 
employing  rarefied  air  in  diseases  of  the  respinilory  orguns  and 
in  geucral  uiorhid  conditions  is  by  no  meaii.-<  a  new  one. 

H<rnKhiiw  caused  rareBcd  aiv  to  be  inj^pirc-d  in  his  domici- 
lium,  and  Tabftric  and  Jiinod  later  on  made  experiment*  with 
it  ill  the  pneumatic  chamber,  but  theoretical  con^idcmtion^  n« 
well  a»  practicnl  exjrt^rience  of  il«  value,  have  induced  them  to 
abstain  frcni  fiirtlier  experiments.  Jlorcover  elevated  health- 
reaurl-t  ivith  low  air  pressure  give  ample  o]>portunily  for  causing 
rarefied  air  to  act  on  the  body,  and  that  not  only  for  one  or  two 
houi-s,  as  in  the  pncnmiitic  chamht>r,  hut  during  a  reeidenre 
which  may  be  prolonged  at  pleapure.  There  are  also  other 
fevourable  iiiQueneee  at  work  in  these  places,  ]»iire  air  free  from 
dust,  its  mobility  and  the  dryness  dejwndent  on  it,  with  aswriei 
of  otJier  fact-ors  acting  fiivoiurably  on  the  nutrition,  imngnifica' 
lion,  geop-ral  incjcawi  of  strength,  and  on  the  cerebral  ftmction, 
on  acrmml  of  winch  residence  «t  these  health-resorta  mmtl 
always  be  prtrfcrablc  to  the  use  of  diminished  air  preesurc  in 
the  pneumatic  chamber. 

Thus  in  diBcussing  the  action  of  rarefied  air  we  have  really 
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reached  the  Limits  of  our  tn^k,  antl  must  refer  for  special  jnfof 
ntatJoD  on  the  value  of  high  altitudes,  their  |)rupeiti>e8  mid 
indications,  to  cliinatic  therapeutics. 

The  nicchauidiii  effects  produced  hy  the  diffcrcnrrf  of 
prenfiiire  in  the  tntodtion  from  ordinnry  atmos]ihO'ric  pressure 
to  a  negative  prc^i^urc  are  of  inLRrcst  to  ns,  though  in  their 
th«m]M*uttc  etTect  they  are  in  no  wiise  at  variance  with  the 
(iiirercuces  aud  their  equalisation  in  increasing  and  decreaxiug 
liresMure  in  condensed  air,  and  therefore  cause  the  employraenb 
of  ^l^cfi<^d  uir  in  the  pneumatic  chamber  to  appear  superSuous 
in  this  direction. 

The  attempt  has,  however,  been  made  to  utiliec  the  action 
of  rarefied  air  in  the  pneumntie  cliRmbcr  in  yet  another  war,  b/ 
either  iiinply  aitcnintinjj  the  aliuoKpheric  and  tlif  niised  prcs- 
mre  or  bringin)^  a  lower  pressurt*  into  oombination  with  it,  in 
order  through  the  diiFerence  to  obtain  a  stronger  influence  on 
the  diminished  eliistieity  of  the  hing  tissue  and  on  expiratorv 
insufGciencr  than  in  obtained  by  compressed  air  alone  and  the 
difference  during  increasing  pressure. 

EXl'IRATKIX  FROM  A  DENSE  INTO  A  RARER  AIR. 

Q.  Lange  at  Ems  and  Josephson  at  Hamburg  were  tlie  fast 
to  introduce  into  their  pneumatic  chamber  contrivances  by 
which  expiration  into  the  atmo»|>heric  air  in  made  possible,  and 
iherofore  the  normal  atmospheric  preesnrc  in  exjiinition,  i.e. 
the  action  of  an  equally  great  minus  pressure.  j<  oppuMMJ  to  th« 
(■xce«g  presume  of  |  to  ^  atmosphere  in  the  ehainber  in  iuspini- 
lion.  For  this  puri>o*e  the  iron  wall  of  the  pneumatic  chumlwr 
in  perforated  at  some  place  corres|x>nding  to  the  sitting  position 
of  the  patient,  and  au  indinrubbcr  tube  intmdnc»l,  which 
cnablca  the  {uttienl  by  means  of  a  mouthpiece  or  of  a  mask 
covering  mouth  and  iioso  to  expire  into  atmospheric  air.  In 
addition  to  this  I'irchcr  connwted  the  pneumatic  chamber  nt 
Merau  with  a  twlf-regulating  lius  gasometer  for  espiratinn,  in 
which  the  oir  ia  rarefied  by  the  titMim  engine  and  this  mrefac- 
tiuu  regulated  according  to  the  desired  negative  pressure. 
Kv  expirations  into  this  gnsometer  the  negative  presaure  of 
a  roorv  nirelied  air  can  be  o]>poBed  to  the  increaitcd  preuure 
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of  tbe  cnmpresBed  air  in  the  ajipnrntun,  and  ihc  TQechuial 

action  can  be  streDglhfued,  as  desiroti,  hjmisiiig  the  difiemm 
of  prcHsure  liiitweL-ii  llic  inhpinilory  aiiil  Mpinilory  lur.  At 
KeiclKinliitll  alfo  and  other  placeH  suck  arrange menta  have  oot 
Wen  maile  fur  mpiratiuii  out  of  the;  pneumatic  cluuuber  tut* 
atinoiiphfrie  or  into  ran-ti<-d  uir. 

Hiere  is  no  doubt  thiil  by  this  combination  tht*  infli 
ihe  pneumatic  chtnaher  on  rirApiration  and  cin'ulntion  ta  y^^ 
considerably  altered,  and  a  force  introilaoed  wliicb  uu»t  act 
cveQ  more  cnergetiniUy  ou  tbu  relaxed  elasticity  and  rttpa*- 
Tnry  iiiHufReieiK^y  of  the  lungs  (hau  is  aUaiuable  by  meuusf 
the  reqjinitory  nppumtus. 

AVheretu  by  the  gmdunlly  increasing  and  ilecrHuingprMftnc 
thf!  Umy  tissue  only  gnidiuilly  exjianiU  mul  retnicts  ht^n*  the 
ii:uisiliun  \»  amlde.-u  aud  iinuicdiate.  The-  lungs,  which  ool 
only  undrrgo  a  inrcbaiiical  ex^raniiion  under  the  inlliwDotflf 
coDipreased  air,  but  also  absorb  a  larger  qunntily  of  air, 
become  suddenly  more  oi  U-t>s  emptied,  and  vhereas  pre- 
viously an  excels  pressure  of  |  t«  ^  atiiKwldieK  vi'igbnl 
on  the  pLiluu)ii»ry  siu^ace  and  its  capillaries,  it  aiitks  the  oeC 
momi^nt  to  a  con sid arable  miuuB  pressure,  and  tbe  findng 
of  blood  from  the  res^iiratory  xurface  is  followed  by  its  huMm 
aoper^iunduica,  which  iminftliately  altcmutrs  iigain  witti 
the  former  condition.  Kven  though  tho  rKtractinn  of  tbe 
lung  tissue  and  expiration  are  materially  ]>rfvinote<t  during  d<- 
ci-easing  pressure,  yet  they  remain  conftned  within  certain 
limite  dependent  an  Ihe  teuxion  uf  the  pulmonary  air.  As  tbe 
tension  of  the  air  in  the  lungs  only  sluu'ly  decreases  frnm  a 
higher  to  a  lower  pressure,  aud  never  sinks  below  the  normal, 
the  elastidty  of  the  lungs  will  always  meet  with  a  reditfaan 
which  is  greatf^r  than  can  be  overcome  at  the  moment,  and  lie 
e:ccur^ions  of  their  exiuin^ion  and  retrartion  will  he  less  vide 
and  never  extend  beyoud  the  nonuul  boundary  line;  the  re- 
moiiikl  of  the  residual  air  in  the  chamber  will  also  oocor  only 
incompletely  and  in  Ihc  way  of  diffusion. 

If,  on  the  other  hand,  the  patient  under  inorMsed  pmnn 
expires  into  rarefied  air,  not  only  will  the  larger  quantity  of 
.lir  which  through  its  condensation  ban  been  received  into  tbe 
IniLgti  be  agniu  evacuated,  but  by  the  luclion  inBueooe  of  tbe 
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r  a  portiou  of  lliat  air  wliicJi  (he  pntient  himsrlf  i-mi 
;ijiirf,  wnd  whicli  rt'maiiis  beliind  lu  reeidual  air  in 
the  air  cells,  will  also  be  removed.  At  Ike  eaine  time  also  a 
yart  o€  that  rcsislaiife  which  Li  offerffd  to  thu  iictive  and  passive 
retraction  of  the  lung  tissue  in  mechanit-al  treatment  is  rtfiiioved, 
the  lung  becomes  capable  af  contracting  to  a  far  smaller  volume, 
■ml  its  esciiniions  in  iniipirntion  and  cspiration  are  rxteiidcd 
in  both  dirvction^  beyond  the  nornml  boundary'  mcu(ione<l,  so 
Uiat  the  etimalation  of  the  eloeticity  of  the  luniks  b«cotDe«  fiir 
greater  tliaii  «in  be  obtained  \>^'  the  employnieni  of  comprt^i^sMl 
air  ID  tlie  rhamher,  or  even  by  expiration  into  rarefied  air  hy 
mtmns  of  the  transportJible  appiiratus. 

However  rationally  the  combination  of  expinitlon  into 
Donual  or  niretieil  air  with  the  action  of  inc-ri-&HH]  nir  preesiire 
cm  llie  on«  band,  and  the  complete  utitisattoa  of  the  advantages 
ofiitircd  by  the  pULtimntic  chamL>er  ou  tlie  other,  «i-em  to  bo 
jttBtiHed,  yet  th«  methwl  h««  btn-n  expo«cd  to  various  adverse 
criticiBmB,  which  havo  not  yet  been  met  by  a  complete  experi- 
UMrutal  refutation. 

CVrtaiidy  WaMenburg's  fear  that  the  mechauicat  iufluenee 
B  of  exptralioaii  into  ntino«pheric  air  might  he  so  H«ren>  upon 
lung»  undpr  the  pxccsb  prenciire  of  f  to  4  nt.inos]Jierc  that  it 
could  not  be  homo  without  dangrr,  ha.H  been  hM  a^ide  by 
JOtiBcphson  and  Pircher,  whose  patients  have  actually  carried  oat 
these  CTpimtionti.  Vet  Knauthe,  by  experiments  made  on  him- 
•elf  in  the  Slonin  chainlxT  with  an  excess  pressure  of  ^  to  ,*; 
Htrooephere,  has  cnme  to  the  conclutiinn  that  eiqtinition  into 
atmospheric  air  from  the  chamlif-r  in  which  the  air  isconden«ed 

I  by  U-2  tu  0'5  atmoaphere  is  not  deep  and  hill  enongb,  and  that 
tfai!  rilal  cajncity  does  not  undergo  auy  iiajKirtunt  iucreasc  by 
thfiHi  eX]>imiiunH.  Knatithe  in  of  <^{>)nion  tliat  the  obstacle  lies 
in  the  larynx,  which,  as  Stork  previouily  smtpeeted  in  ini'pira- 
lionA  of  too  highly  comprestied  air,  offen  a  protection  ngiiin^t 
the  dingers  of  deep  expirations  into  too  highly  rarefied  air. 
Kuauthe  found  that  the  expiration  may  indeed  bo  very  well 
]K>rforDied  out  r^  tJie  chamber,  but  tliat  suddenly  a  moment 
mx-un  in  which  the  glottic  closes  and  cuts  off  deeper  expiint  iou<t. 
If  neveithi-le»8  an  attempt  he  made  to  force  the  espinitions 
fuittivr,  tbiiw  will  be  obaencdj  in  consequence  of  the  diflereuca 
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of  jM-RRsare  between  tlie  conrienswi  puliminaryair  and  the  rarer 
jiir  outsirlf  fill*  appnmtii«  nftir  the  contract  inn  of  the  glottic,  a 
strong  concussion  of  the  vocal  cords  as  the  result  of  the  over- 
coming of  the  closure  of  the  glottis  by  the  nolent  efforts  at 
e<)unlieAt{on  of  the  air  of  differeaf  densities.  Through  the^e 
concussions  of  the  vocal  cords  Knautht?  wa«  rather  liourte  at 
the  oloBB  of  the  sitting,  fiTid  had  for  seveml  hours  a  fettling  of 
eorenf^ss  in  thp  !ar\mx. 

There  is,  however,  another  cans*  of  anxiety  in  the  npplioation 
of  too  great  differences  of  pressure  betir»en  compressed  and 
rarefied  air,  viz.  that  of  inducing  by  (he  friction  of  the  air 
Btreaminy  powerfully  in  and  out  in  tlii;  ruspiratori.'  orgnns,  nml 
also  by  the  r«iicutt*d  changes  in  prcssuru  and  fulncKs  of  the 
08pillnrie«,  which,  compr^'ssod  and  anfcmic  during  the  inspira- 
tion of  air  standing  under  a  tigh  pressure  in  the  chamber, 
become  ovorcluirged  with  blood  by  aspirntton  during  the  fol- 
lowing expii-HtioTis  into  normal  or  else  rarefied  air,  a  condition 
of  irritation  in  the  tissues  which  may  lead  to  tutlammntory 
aflections  and  impede  or  frustrate  the  rt^ulta  of  the  wlmk 
proceeding. 

Caution  will  therefore  always  be  needed,  if  we  wish  to  intro- 
duce another  factor  in  addition  to  the  action  of  conipreMed  air 
on  the  retraction  nf  the  lung  tissue  and  tho  increase  of  vital 
capacrity,  not  to  paralyse  the  iherapeutip  effect  by  too  high  fui 
increase  of  the  difFerenren  betwenn  positive  and  negative  jireit- 
sure.  The  effect  obtained  by  this  mnibination  would  then  be 
analogous  to  the  action  of  the  altcmrtting  method  in  the  trans- 
portable apparata!*.  in  which,  however,  ^uch  amounts  of  prex«ur« 
are  never  employed.  It  has  not,  however,  yet  been  ascertained 
tluit  this  procedure  ha?  any  pnrtiouliir  advantage  over  that  of 
Biniple  expiration  into  mrefiod  air. 

Piivher  made  useof  exjiinitioTisfrom  the  pneumatic  chamber 
into  ordinary  and  rarefied  air  with  a  favourable  resuH  in  many 
cases  nf  emphyRema  and  asthma  ;  Biinitar  communications  have 
also  been  made  from  other  quarters  as  to  tbeir  utility  in  these 
couditio[)». 


In  general  we  tnay  aifi'ly  assume  thvon-l kally  lliat  the 
in«i-}iauk-:il  influewes  of  positive  aod  negative  uir  {u-eiwure  am 
the  orgauism  will  be  in  contmat  t«  oiil-  another,  mid  l-vl-u  wlu-ii 
we  pome  to  tiiscutw  s[K-*i:tiillj  tlie  iuHui-itce  on  the  chemistry  n( 
die  aninnal  bivly  wc  slkiill  hiivc  to  nvt  forth  iinsilngous  contrasts. 

We  iHW-wifl  on  the  whole  few  experimtntal  invtiatigationa  a& 
to  the  infltipnce  of  mrefitrd  air  on  tho  orgunisin,  and  our  infor-^ 
tDHtion  13  filled  up  to  a  gruat  extoiit  by  obsenatious  which  have ^ 
bet-n  made  in  quite  anulher  luniiuvr  ou  the  changes  in  the 
{■hygiological  functions  during  nrsidcncc  un  niounliiin!),climbing 
ooDsiderable  heights,  and  hy  aeronauts  ihiriiig  their  aerial 
voyagea.  It  is  c^Hdciit  that  thi;rc  must  hi*  diftiTencfts  between 
liitte  observations  atid  cspt^rimental  iuvei>tifi^tiouf!,  as  in  the 
Utter  the  effects  of  dt^ert-awing  and  agaiu  iucreaiiing  pressure  are 
combined  with  thoi»j  resulting  from  equaliualiut),  while  in  the 
former  the  phenomena  cunucctfd  with  alteration  of  teinjterature 
must  betaken  into  account — purity,  mobility,  and  dryne.«s  of 
the  air.  it»  ninoimt,  of  oRone,  the  varying  amount  gf  .iiinlightj 
and  electric  t^UBious. 


^ 


(a)  On  RetpimHon. 

Experimental  inveBtigatioiiB  with  rarHied  air  in  the  chamber 
have  hecnmadeby  Jourdanet  and  Legallois,  then  by  v.  Viveuut, 
IjiQgr.  P.  B(Tt,uud  Wuldeuburg,  and  have  on  the  whole  yielded 
coaeunlant  results. 

V.  Vivcnot'e  fspcrimonti?  were  carried  out  with  n  rarcfuction 
of  — -j  atmosphere  pre&5ure,  which  is  e^^iuvalent  to  an  clevntioi 
of  about  14,000  feet  above  the  level  of  the  sea  (Mont  BluiieV 
The  inHnence  of  the  gnulual  diminuttun  of  presHure  at  tint 
produced  Huiterficial  and  more  frequent  reqiirationH,  which, 
however,  soon  gave  place  tu  a  full  nnil  deep  rcxpiration.  The 
inHpirat ioiiH  wiTcnitc*ndeil  with  n  gri^it  rs|»cnditure  of  strength, 
while  exjHnition  occurred  more  easily,  and  tho  want  of  air 
UMfted  itself  autoinaticaUy  by  det-jter  forced  respiratious.     At 
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the  same  time  tlie  vital  capacity  diminished  in  two  i^^mas 
fmm  3,!>42  and -;,:237  {-tdtic  (xmtimeln'ii  to  :i,448  and  3,843  cubic 
cwnlimelrps,  i.e.  «ink,  acoflnliugto  v.  Viv»Hliol*»  utiiifiviitiuii!',  \iy 
494  HJid  394  ciihic  centimetres,  or  12*2  and  ^'2  per  cent.,  vhilc 
I*.  Hcrt  obtained  a  reduction  nf  30  per  cent.  This  decrwiw  oF 
vitAl  capacity  is  accounted  for  by  the  ezpnnoion  of  the  intes- 
tinal gnues  under  diminished  air  presniure,  by  vliich  the  dif^ 
]>hnigni  is  derated  and  the  putnionary  surface  thereby  decrewaed. 

With  these  changrs  in  tin;  nn-chaniain  of  roRpirntion  do- 
viatioas  in  the  eXL-retwu  uf  carbonic  acid  and  absorption  of  oxy- 
gen will  be  obaerved.  O.  V.  Liebig  previously  expressed  the 
eonjectLpe,  wit!i  rfjference  1o  tlie  results  uf  liis  exjieriments 
with  .increased  air  jiressure,  that  in  rarefied  air  the  excretion  of 
cai-bonic  arid  may  nndergo  nn  incnMse,  the  absorption  of  oxygen, 
on  the  other  hand,  he  diminished  and  tissne  change sfimnlated. 
This  byitofhesis  seems  to  receive  confiruiation  fi'om  the  more 
recent  observations  of  W.  Marcet.  Marcet  has  made  his  m- 
jieriments  at  various  heights  and  in  different  climutes,  on  the 
Lake  of  (ieneva,  in  the  Swiss  Alps,  on  the  Islnnd  and  I'liUc  of 
Teneriffe,  and  at  the  various  stations  of  observation^- at  which, 
however,  he  made  a  very  short  stay — and  lie  found  the  excre- 
tion of  carbonic  acid  incix-ased  under  ditiiiui;rihed  air  pn-xsiuv. 
According  to  Uie  exiwrinieuts  of  Jourduuet  and  Coimlet,  on 
the  other  hand,  in  Mesic*?,  where  the  boromelric  pntssurc  is 
diminished  by  more  than  ^,  the  quantity  of  oarbonic  acid  con- 
tained in  the  exiuratoty  iiir  amounts  to  4-52  per  cent,  hj 
volume  as  compared  with  that  at  the  Bea-levpl,  As,  however, 
the  volume  weight  deci-eages  wlien  the  pressure  is  reduced  by 
\  utraOBphere,  and  at  the  #arae  time  ibe  volume  of  air  expired 
ill  a  given  time  was  diminished,  ihercfurc  they  amclude  tluit 
under  a  rarefaction  of  }  atmosphere  a  decrr-ase  of  excretion  of 
carbonic  acid,  and  thereby  also  a  lowering  of  the  oxidation  in 
the  body,  had  taken  place.  I,egaIloi«  found  in  ex)»eriment*  on 
animals  that  under  a  higher  degree  of  nirefiictiou  of  air^J 
atmosphere  the  execrelion  of  carbonio  acid  shows  a  more  con- 
siderable decrease. 

As  regards  the  absorption  of  oxygen,  P.  Bert's  experlm«nt« 
«hnw  that  the  average  amount  of  oxygen  in  the  blood  decreuMM 
rapidly   under  diminished   air   prrssure,  and   whereas    nndez 
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(mlmnrv  iifiiios|)liiTic  jircssiirc  tlir  nrtprinl  blorxl  contAins  20 
|>cr  cent,  bv  vuluino  of  oxy^<;ii,  with  \  atinoepbtrt;  it  Khmrhs 
only  18  per  cent.,  with  \  atmot«ph«r«  only  13  per  cent.,  wilb 
J  fttmfwphew  only  7  per  cent.  ^ 

In  y  expcrimenls  in  which    dog«  wen*  submitted  to  the" 
si^tiiiu  of  a  |iiv»gure  of  460,  440,  and  3(iO  ni)lliint>tre})  Hg.  ft»r 
tile  Bpat'*  of  about  \  in  \  hour,  the  jwrooniagi;  of  oxy^fii  an 
carbonic  add  iti  flic  blooil  wiui  lui  fiiUon-.s  in  pn^portiuii  to  tbi 
_AlDotmt  tuuler  norimil  atniosplieric  pressure:' — 
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The  Wivx]  witbdrawn  fp.->tn  one  of  Ihe  aiiim«Is'ari«>rie9  during 
thi'ir  i^iifim-iii«-nt  in  raffitxt  nir  was  of  a  very  dnrk  colour,  ovon, 
under  the  bigheet  dt>j;ri?i?«  of  mrp^ction.  exoeeiling  that  uf 
Tt-nmis  bbioil.  \N'lien  lbt>  miiinid.  nfti^r  having  b(>ini  siibmittpil 
tn  (he  iiiStiiMiCf  nf  lowered  air  [ire»)«ur»,  was  brought  buck  into 
the  ordinnry  atmosphere,  the  normal  relations  of  gas  in  t 
blouil  were  at  tmo*?  rest'iied. 

The  diminiitiou  of  the  uirbuni<'  acid  contAined  in  the  h|<x)d' 
i*  partly  explained   in  these  inreMigationa  by  the  fact  th 
llitring  r''«i<lei»o<'  in  i"arffii*d  wir  th**  respiration  ia  acotrk-mttil 
and  the  indiriduul  reipimtionc   liecnm*'  dcppf-r,  the  n'Kult  nf 
vbieb  must  be  an  energetic  ventilaticui  uf  the  hingx  wttJi  u 
Intrtrring  of  tcDKion  of  ibf  ('urlx>tiio  acid  in  the  nlvrolnr  air  and  S 
aluo  ail  inrrenscd  giving  off  of  this  giis  froui  tin*  bK>od.     HutV 
also  the  formatioa  of  the  cnrbtmic  acid  it»clf  and  the  oxitti»ng 
ppji-esw*-  in  tho  IkkIv  pnicrally  »uBer  an  impt^rlaLt  reduction. 
by  lfa«  diminished  absorption  of  oxygen,  ok  the  result  of  t-h«i 

>  P.  ItrR,  /^  Pnuitn.  B*nmitnqv*,  p.  C43.  Ublena  z. 


•odi 
latf 


718 


Ii£SPlIUT01ir  TJIERAI'EUTICS. 


cousJdenibly  lowered  partial  pressure  of  this  gna.  P.  Uert  has 
nliio  emlravoured  to  fiirnixh  (experimental  proof  of  the  reUuclioa 
(if  the  ]ii-ocesB(-K  of  ruKibuslion  by  the  low«friiig  of  air  prL-ssiirp, 
In  txpirriniciils  ou  mt.H  of  llit:  anaiv  litii-r  uiid  wi-igltt,  which 
he  placed  in  closed  bells,  and  kept  there  for  various  lengths 
of  time  under  diffcretil  d<*^re<-fi  of  jiir  pn-Eatire,  \iv  obtained  the 
following  amounts  for  the  hourly  abewrption  of  oxygen  and  ex- 
cretion of  carbonic  soid  !n  thp&e  aninittls  ' : — 


Oijgtn  ATwithrd 

OrbMirArUBicraMd 

A.  Und<rr  nonuid  preisun! 

B.  «          - 

C.  „      SOO  mtUimetTM  Hg 
n.       .,      870 

R.        ..      3««          .1 

F.        «     900          „           „ 

3SS  cabte  ccniimetK; 
S*3 

■iifl 

SJl 

2'Al  cubic  ocDlui>«tfm 

316 

W7 

IHO 

1 7ft              ., 

We  itnist  loolc  for  the  eaime  of  the  diminished  aWorption  of 
osygen  by  the  lungs  during  dericasing  partial  prtssure  of  this 
gas  to  diminished  mpidityof  the  ditfn^ion  of  gases  through  the 
walls  of  the  capilliiriefi  due  to  the  lower  pressure,  as  vrell  as  to 
&  diminution  of  the  pulnionnry  aurface  by  the  elevation  of  the 
diuphmgm  as  a  result  of  the  distension  of  the  gaiiee  enclosed  in 
the  iiileBtinesi,  mul  to  the  L<uQoumiCiiiit  uecelenitiim  of  theeirctl- 
l»r.ioQ  of  the  blood,  The^e  obsUiclex  to  the  iihwirption  of  oxygen 
connected  with  lower  nit  preaure  miiy  be  compensated  to  a 
certain  dcgrcre  if  the  sfjvend  n^Bpirattons  giiin  in  depth  by  the 
increased  activity  of  the  respiratory  muscles  and  enlarge  the 
eurlhce  for  ditfusiou  in  thd  lunge. 

These  exiwriniental  rt^sults  are  in  harmony  with  the  obser- 
Tfttinns  of  Saussure,  Humboldt,  (ihiislier,  the  two  Sehlagintweits, 
nnd  others,  who  Iwve  observed  in  eliinbiiig  to  conxiderable 
heights  above  the  sci-level  a  feeling  of  dyspii<eu  during  exer- 
tion and  a  eyiinotic  apix^arance  of  the  mucous  meiubranes  and 
of  the  akin. 

(6)  On  the  CircuUtMH.  hJ 

The  influence  of  nirt-fieil  iiir  on  reHjvinfion  hns  for  its  imme^ 
diate  result  on  the  lungs  and  the  organs  of  the  thuracie  cavity,  on 
the  skin  and  the  mucous  membranes,  so  far  as  they  are  trxposed 
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to  the  direct  infliience  of  diminished  air  pressure,  an  iiicreiispil 
fuloesa  of  their  bluud  vei'SL-U  and  an  iiicreaae  of  their  secret  i«-ii»™ 
[□  the  organs  mid  jKirt^  of  the  body  irhich  niv  witltdrawn  fr<im^ 
JLx  direct  Jiinut-iici;  tbv  quuutity  of  blood  bi-coinc-i>  b>KS  in  pru- 
portioQ  to  the  hypencmia  of  the  surface  of  the  body,  and  iht^ir 
B»;cretoiy  and  excretory  activity  i*  redoeod. 

It  apiieara  further  from  v.  VivL-nofa  invtstigations  th»t 
there  is  iin  increase  of  pulde  frei[ueney  of  JS-3  beiils  to  the 
minute  on  an  aver.ige,  and  an  augmentation  of  the  pulse  vavej 
Blot  nod  Gay-Lu»8Hc  aUo  in  their  sercwtattc  voyages,  Saus^turA 
in  a^cemting  Mont  Blanc,  Joiirdanet.  Coindet,  aud  P.  Bert  in 
ibeir  experiments,  have  more  or  teas  <lwelt  uiton  the  marked 
pulee  frtquvucy,  aud  Glaisher  and  Lorday  have  lUeo  observed  a 
stn-ngt hening  of  cardiuc  contractions. 

Waldenhurg  found  in  his  experiments  in  the  pneumntie 
chamber  of  the  Jewish  IIo)-pi(al  at  Berlin  that  tlie  futuefis  of'^ 
the  radio]  artery  inert*a8ed  under  the  diminution  of  air  pressure.  ™ 
AoRlogous  to  the  behaviom*  of  the  radial  artery,  which  is  mi- 
drniuble,  in  thai  of  the  other  superficial  vesuelis  of  the  extcninl 
skin,  and  aldo  especially  of  the  lungs,  in  which  the  peripheral 
capiUsrteis  whose  walla  offer  leiist  resistance  to  negative  pres- 
tare,  are  most  surcharged  with  blood.  ■ 

The  site  of  the  pulse  inereaeed  with  the  decrease  of  air  " 
preMUre.     This  beluivioiir  nf  the  puUe  presup^Mi^es  a  greater 
distension  of  the  heart  with  blood,  which  is  agnin  dependent  un 
the  large  supply  of  hlood  to  the  lungs. 

As  V.  Vivcnut  and  others  Itud  uheiidy  ithitwD,  the  circulation 
WS6  aecelcratoil  under  diminiohei)  air  pnrsxure.  But  apart  from 
the  puleo  frcqHcncy  an  acceleration  of  the  circulation  of  the 
Wood  Was  aleo  proved,  quite  indeijendentiy  of  this,  and  very 
evidently  from  the  experiments  before  us.  Under  normal  air 
{lr»^ure  the  circulatory  <iui'lient  amounted  to  41'7,  umler 
lowered  nir  preMtire  to  only  2T,  but  whereas  in  the  fint  cnm 
41*?  cardiiic  contmctinns  were  necessary  for  the  ootuplela 
arterial Isat ion  of  the  whole  nia-w  of  blood  thin  was  obtaine*! 
under  diiiiintehed  air  pressure  by  27  cardiac  ctntntctii.ius. 
However,  by  adding  hereto  the  pul»e  frequency,  the  accetera- 
Hon  of  the  blood  circalatinn  i?  mnsiderahly  increased,  and  the 
amsU  proportiun  of  oxygen  in  the  miefied  tir,  if  it  doea  not- 
Nik  too  low,  is  ihuH  entirely  eumjtensated. 
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Artcrml  lension  iucreHsed  under  diminished  sir  prewiurr, 
the  colltictjvt:  nrtvriu)  tDiiHiou  riKiog  rroin  S6d  to  433  gmiiuat^f, 
ttt«  teosioD  of  the  Walls,  including  rcfi^taaces,  ^m  134  to  2t>l 
fjniraiuCM.  We  mui-t  sup|(08e  thenrtenal  tt-nsion  to  be dejieiid- 
enl  first  oa  the  iucreastf  of  cardiac  forc«  orof  reUliv«l}'  iiicr*aBe<I 
cinliac  efRcieucy,  and  stcondl_von  tliu  iiicri'a*e  of  the  j>eri[)hfrnl 
rt*.'nKriint;t-8  iu  the  C)r<-nWor\'  a)ipURitu8  caaticd  by  the  greater 
ftihifw  of  thf!  cnpillariM  ex}K)8r*d  to  ncgntive  pressure. 

Absolut*"  hloftd  jifftHsnrc  is  lowered  under  diminished  air 
pressure,  relative  blood  pressure,  on  the  oontrarj",  raised.  Abt«n- 
\\xU'.  Wood  preasiiro  sank  froui  264  millimetres  Hg  to 222  niilli- 
nietres,  but  thtK  fall  of  the  bloud  prfsnure  wiis  not  pro|H)rt.i(inal 
to  ihn  fall  of  tbt!  air  presnure,  the  latter  sinking  lower  than  the 
former,  »o  tluit  the  blotxl  jiTL-snure  sircmed  to  he  nithc'r  raised 
in  projiortiun  to  the  air  prrasure.  The  rise  of  relative  with 
dcm^ise  of  absolute  blood  jxroBstire  leatts  as  to  coiielude  an 
iiicrtaso  of  cardiac  efficiency  notwithstandinjf  that  its  hibour 
lit  U>-t^i>iied,  i.e.  u  fiiinnltajieous  H^hreniiif;  of  the  heart's  work 
iiolwithHtaiiUing  that  its  contractions  hnve  become  mora 
frequeul. 

The  retudtft  of  tln^st*  hivestigiitions  into  the  mechanical  iu- 
flnenee  of  diminished  iiir  pressiirr  on  the  circulntioii  bring  io 
lijjht  nit  imjKirtant  fiictor  in  the  henefieial  effect  of  rcHdence 
ill  elevated  regions,  in  rarefied  air  generally,  and  espeeially  in 
moimhiin  elimatt*s,  and  wc  muKt  take  it  chietly  into  Aeeoimt  in 
the  thent]«;utieul  reaults  publii^hed  with  regard  to  phthisiiciil 
eases  in  mouiitflin  health-resorts. 

With  iiicreiiscii  afflux  of  blood  towards  the  surface  of  the 
body  is  associated  a  feeling  r)f  elcvaled  bodily  heal,  redness  of 
the  conjunctiva,  and  sensation  of  buniiiifi;  in  the  eye«.  On  the 
other  hand  long-continued  influence  of  dimlnislivd  air  pressure 
ajjpeors  to  be  attended  \rith  lowering  of  the  tempemtuve. 

l>irect  measurements  were  made  by  SchvTmunski  of  the 
peripheral  and  central  body  bojit  iu  rarelied  idr.  The  |)eri- 
pheral  temi»rature,  taken  in  the  cIo«ed  hollow  of  tlie  hand, 
rose  during  decreasing  air  pressure  and  even  for  itome  time 
after  the  pressure  wus  uiaintiiiuL-d  at.  constant  height,  binkitig 
again  shfttly  to  KouiL-thing  below  the  original  amount.  The 
increase    amoontcd    to  V  C.  and  something  over.     Iu  the 


willn,  at  the  beginning  of  rarpfactiDn  of  the  air,  the  thernir*-' 
m<rtrT  Nuik  a  few  tenths  of  a  degree,  and  roee  ngain.  m  the  pres- 
sure agoiri  increased,  to  its  former  height.    The  central  bodily 
beat,  token  in  the  rectum,  6hmri>d  in  two  ex|>eritQents  a  rapid  _ 
deercAse  op  to  1*2^  C,  and  ro<e  iigain  tin  the  denHity  of  the  air  f 
again  incrensetl  with  rising  presmire.     SebyrmunMki  refers  the 
ptieoomena  to  thi;  more  abundant  nfSux  uf  bliKK]  to  ttie  peri- 
phery   In   a  rarefied  atinoepherc  fv.s.    Stemho's  eslimntea  of 
ternpi^ratiire  under  increased  air  prefisure), 

Bert  hu  in  an  experiment  lowered  the  body  temperature  ot\ 
a  healthy  dog  by  S"  C.  by  rarefaction  of  air  up  to  '250  millimetre.<i,« 
answering  to  ^  atmosphere  pretisure,  and  Lorday  ohserved,  in. 
afceoding  Mont  lllanc,  a  fall  nf  body  JieaL,  which  Jounliinel,  in^ 
answer  to  Forel's  objections,  at.trihnte.<i.tQ  the  permanent  in-, 
fluencc  of  decreased  air  pressure  and  to  fully  developed  imil  d^A 
montofftte.    Rcisi^acher  reports  that  in  the  gold  mines  at  Gaxtcin, 
in  Itauri«,  ut  n  height  of  7,300  feet,  corresponding  to  a  rarefiir- 
tion  of  something  above  J  atmofphere,  otdy  rery  strong  men 
are  able  to  work,  and  even  thpse  become  inonpnbic  of  labour  at 
40  ye»n  of  age,  on  account  of  increatting  tlifficiilty  of  br^-iithing 
and  weakness  in  the  legs.     Jourdauct  lusfiiimes  as  the  cau»e  of  J 
this  functional  alteration  a  cliangp  in  the  blood,  whieb  he  deaig-  * 
nat**  auoxyhiemia,  and  which,  he  says,  differs  from  ordinarir 
anemia  in  this,  that  its  injurious  action  on  the  liotly  is  not^ 
dependent  on  decrease  of  the  number  of  red  blood  corpudclesj 
bat  on  their  being  insuffieienMy  saturated  with  atmospheric  i 
oxygen.     As  the  amount  of  h.-ninogtobine  in  the  venous  bloody 
Hid  the  rapidity  of  circulation  increases  with  the  musonlnri 
activity,  it  is  evident  that  in  muscular  work  the  blood  beoomeij 
lew  nturated  with  oxygen  under  low  than  under  high  oiygex 
prriiEHrc.     llie  great  exhaustion  ariniug  from  moderate  exertion 
iu  rarefied  air*  in  ctimHng  high   mountains  if  nudoiiUedly 
dependent    on   this,  and  under  very  low  oxygen  pivssiire  a 
mn^etilnr  movement  may  be  fatal,  while  there  is  no  danger  in 
n  rtnt*"  of  rest.     Sivel  and  Croc-A-Spinelli  probahlv  lost  (heir 
lives  in  this  way  in  their  laat  voyage.     The  cjiuse,  acconling  to 
Hopjie-Seyler,  munt  be  the  insufficient  rapidity  of  diffuwion  in 
the  lung,  on  account  of  the  low  oxygen  pressure  of  the  atm<K 
fpberic  air. 
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(c)  On  ChanQc  of  ZWue. 

Oving  to  the  influence  wbich  tbe  reduction  of  i\te.  partUl 
preeaure  of  oxygen  auil  the  diminished  rapidity  of  ite  difftuioQ 
Jn  rarefied  air  eiercises  on  the  »mount  of  oxygen  and  the 
arUrialtaatioii  of  the  blwHi,  the  [|ti(>Htiuti  of  tinstie  change  ia  the 
organifim  and  the  excretion  of  njtrogen  in  the  urine  gnins  in- 
crcused  iotprcst.  •  P.  Urrt '  indewl  fomid  in  f>  out  of  7  expcri- 
mrntfl  that  the  excretion  of  urea  .suffered  n  considerable 
diminution  even  up  to  50  per  cent,  dnring  residence  in  rarefied 
air;  but,  as  his  exiM>rimitiitt.  were  not  uiidertjil%en  in  a  detei^ 
mined  condition  of  c-qiiilibriuni  of  the  aniiaul»,  the  figures  given 
by  him,  like  Iho^e  from  the  experimenlR  an  the  inHnenee  of' 
compresBed  air  in  the  excretion  of  nrea,  cannot  be  regardec)  na 
the  expreBsion  of  altj-red  tissue  rhangnt. 

A.  Frankel  hiu  nhown  that  a  continnoits  intense  reduction 
of  the  fibsorjitiftn  of  oxygen  haf*  for  i(s  result  an  nbnonnul 
disintegration  of  the  ti^Kuea  of  thr  living  orgauiKm.  The 
fxperimenlB  from  which  thiis  fact  was  deduced  wore  am-icd  oat 
in  the  fnJlowing  mnnner:  In  dogs  whose  excretion  of  nitrogen 
had  liecoine  conrftant  by  afijiropriate  ex]>t'ri mental  conditions 
the  absorption  of  oxygen  wa«  suddenly  and  for  a  long  time  re- 
dnced  to  a  minimum  by  the  iiitrcKludion  of  a  rcsjiiratorj- 
olistniction  into  the  traclien.  Tlie  objections  raised  by 
Eichhoret  have  not  as  yet  bncn  able  to  dieprovn  (he  accorocy 
of  the  results  of  the  expenments  or  lonrrafeen  the  force  of  their 
evidence,  but  t,be  numerical  estimation  of  the  excretion  of  urea 
in  children  suffering  from  laryngeal  pronp  in  whom,  in  the  stage 
of  the  severest  dyspntea  as  wpH  an  later  on  after  the  respiratory 
obKtaele  had  been  removed  by  triicheotomy,  he  estimated  the 
amount  of  urea  in  the  urine,  testifies  rather  in  fiivonr  of  the 
observations  first  made  by  A.  Frankcl.  A.  Kriinkel  has  also  in 
two  sericit  of  es[iiTiment5,  Ijy  aiTeating  the  aflhix  of  uxygenised 
blood  by  meang  of  plugging  the  aorta  abdomina.liB  and  inter- 
nipling  the  wholft  circulation  of  the  lower  ]virt  of  the  bodr, 
obtained  a  distinct  increase  in  the  excretion  of  urea,  though  not 
no  considerable  as  in  the  ex])eriment8  with  the  artilicially  in- 
truduced  respiratory  obstractiou. 

•  L.C  pp.  7«1  and  7Sa. 
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The  case  is  different,  however,  with  regtrd  to  air  in  tbo 

uuiattc  chambcrtt  and  iu  elcv»teil  hualth-resortit,  in  whii-U 

ouch  con^iderablL'  deorea^  of  oxygen  eouies  into  play  ati  in 

tbcMe  experimvuu  or  iu  thv  insufficient  rtfUpiratioo  of  craupy 

chihlren. 

A-  Fmukel  has  performed  a  scries  of  cx[)friinent«  in  thM 
(tirectioQ  in  the  pncutiMtic  chamber  at  Berlin,  by  eaiiBing  a  tlog 
whoa«  absorption  and  e^cretioa  of  uitrogeu  were  e<]uitibriat«<l 
to  remain  3  hours  in  air  rarefied  hy  half  an  atmosphere,  the 
first  30  minutes  of  (he  conQuvuivnt  being  sjtent  in  gradually 
reaehtng  the  minimum  pressure,  the  lasl  15  to  20  in  resWring 
the  normal  ittinu-iphf  ric  pressure.  The  auimiil  vas  t  hiis  expmied 
to  the  full  action  of  diminished  air  pressure  each  time  4|  hour^t. 
I  fJB'iifrr  following  page  ve  give  a  tabulation  of  the  eslimatcs 
^nSHWry  for  the  right  eooiprehension  of  the  exiieriment. 

After  the  total  excretion  of  nitrogen  by  the  aaimal  hml 
been  brought  on  an  averajije  to  22-55  grammes  it  excreted 
in  the  next  three  day.i,  while  lirt-ntJiiug  aii*  the  proBSUro 
of  which  was  lowered  half  an  atmoiiphere,  24*04,  24'(>6,  anil 
24".'53  grammes  of  nitrogen  in  the  urine  and  fieces.  Unfortu- 
nately thr  cxjifriments  were  interrupted  for  a  day  by  Sundiiy'ii 
intervening,  nod  in  cuiiHctjueuee  of  an  accident  vrbieh  occurreil 
during  the  collection  of  tht-  urine  on  the  10th  of  Nnvcmb<T 
this  day  al^  mu«t.  be  excluded  from  the  calculation.  Jn 
the  last  five  days  spent  in  rarefied  air,  on  the  other  hand,  a 
dieliner  influeuee  on  the  excretion  of  nitrogen  in  no  longer 
recognisable,  nllhough  its  average  (22*86  N.  >  Mill  exceeds  that 
of  the  normal  daya  and  of  the  previous  experiments  under  raisej 
[orcteure  (t.i«.) 

Witl)  regard  to  the  explanation  of  the  increaited  excretion 
of  nitrogeu  obeer\'cd  under  the  inthienco  of  lowered  pressure, 
A.  Frkukel  nees  in  it  «  confirm  .tion,  though  not  a  very 
pregnant  one,  of  \i\a  prvvioufi  esj>eriinentK  un  the  aclimi  of 
diminished  supply  of  oxygen  uu  the  disintegration  uf  albumen 
He  conxidi^rii  himself  all  llie  more  jnstitit-d  iu  dnining  thia 
i^nirluAiou  l>ccuui^.-,  ui-conliug  to  P.  Ilert's  coumiuniciitious,  iti 
the  lowering  of  atmospheric  pn;»^re  Xa  the  degree  of  rarefao* 
tiuQ  which  he  employe,  the  iptantity  of  oxj^gi-u  e<>ni:tiur(.|  in 
Ibe  blood  twcomea  less  than   ituruiul  and  thu  uxidaling 
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cessca,  abiforpttoD  of  oitygen  through  the  luogB  and  giviug  oH' 
of  carbonic  «ei(J,  uiKiergo  a  decrpdse.  H«  i»  disposed  to  regar<t 
the  decrnase  nf  the  tuition  of  ciiniinii^hcd  pre&jHire  on  the  exerc- 
tioo  of  nitrogen  during  the  liwt  five  days  of  the  experiintnt 
a«  due  to  the  animals  becoming  gradiiaUy  accustomed  to  th« 
iuflueoce  of  raretied  air.  Since,  aixordiog  to  experience,  tbe 
functional  disturbtmces  txjiiuected  with  rejiidence  in  IiigMy 
rurulicd  air  become  gradually  v(mi[H:nsated  during  prolongi-rf 
continuuuco  in  it,  therefore  it  ig  highly  probable  that,  in  consf- 
qucnce  of  inere&^ing  activity  of  the  rcbpimtory  muscles  and  the 
greater  expanaioo  uf  the  lungs  thereby  induced,  tbe  excluuige 
of  gases  also  returni*  gradually  to  the  normal. 

The  last  thing  to  be  nuLed  is  the  conHiderahle  decrease  of 
body  weight  in  the  aoixnal,  amoantiug  tu  nearly  1  kilognunme, 
s  3  per  ccnl^  during  th«  time  s^jenL  in  rart^iied  air.  Fr&nke) 
and  otli«r  authors  are  of  opinion  tliat  this  in  very  prnbably 
exclusively  occa«ionud  by  the  incrcaeed  ezciclioa  of  water  by 
th«  skin  and  lunge. 

{tt)  On  the  Brain,  the  SpiTial  Cord,  and  Iht  General  Condition. 

In  addition  to  the  changes  in  the  rpsjiiratory  and  circulatory 
organs  a  sericH  of  symptoms  were  pbeerved  in  v.  Vivcnot's  ex- 
]>erinientii  which  mast  be  referred  to  bypc-neixiia  of  the  surbce 
of  the  body  and  a  couscqueut  anEL-mia  of  the  centraJ  orgauB,  in- 
ducing Donditiiins  someiiues  of  excitement,  HumetimeH  of  de[ire.i- 
tnon  in  the  peripheral  nervoux  apparatus  and  in  the  brain  and 
^inal  cord.  Xeundgic  pains  were  S(!t  up  in  the  teeth,  ne<'lc,  and 
forehead,  while  confusion  in  the  head,  vertigo,  and  difficulty  of 
thiukiug  were  ebjer\'able.  These  synipt^ms  were  followed  later 
«n  by  general  budily  weakness,  nauEea*  and  tendency  to  vomit. 
^\'heQ  the  air  pressure  was  reduced  to  450  uiillimetie^  =  J- 
atmo«phere  pressure,  P.  Bert  perceived  in  his  ap[«irat  n»  thnt 
the  symptoms  of  rruil  df.  m.onta<ine  gradually  develojied  and 
increaiied  in  proportion  to  the  ditniQUtion  of  the  air  |}ressure. 
l^e  symptoms  specially  noticeable  were  heaviness  and  bodily 
weakness,  nausea,  fatigue  of  the  eyes,  genem!  indifference,  im- 
oon(|uerable  laj^inessanddisinchnation  to  mental  activity.  When 
the  air  was  raretied  lo  ■}  to^  atmoophere  he  was  no  longer  capahla 
of  iiiuUiplying  the  number  i>f  his  pulse  beats  by  three  ;  later  on 


L 


79B 


RKHPntATORT  TUKftAPEUTICS. 


nil  uncoil trotlable  !(paianocltc  Ireitibltof;  nunu  od  when  he  liftt'd 
up  biEi  right  lf?({,  which  commnnicutcd  itself  tu  the  left'  Irg  atid 
lasted  Bt^^'pral  ininuten.  Hih  face  wbh  by  thti<  time  congested, 
the  1«uip<.Tatui-e  under  the  tongue  elerftted  bv  tlie  pert|fhenl 
hjiierKWia  by  0*1  to  0*2  per  cent.  C.  The  TilaJ  capacity  esti- 
m!il«(l  by  the  «piroineter  shuwetl  a  decrease  in  the  ratio  of 
17  :  12  ;  under  n  preuiure  of  iv^i  t!i»n  4A0  mill imetrtr^  ho 
could  DO  longer  wtiirtie.  It  al»o  appmrs  to  be  deducible  from 
P.  Ben's  exp<^rimpnl.s  that  wimi?  of  thwii!  symplomN  (ire  uiate- 
rially  dependent  nn  diminution  of  oxygf^n  pressure,  for  by 
insfMring  pure  oxygen  gas  lie  vae  able  to  moderate  the  piibK- 
fi-rtpivncy  Mtd  at  the  aame  time  to  get  rid  of  the  indispoiirition, 
ttliilc  the  preRaurc  of  the  surroumling  air  was  far  below  40O 
millimetres.  The  two  aeron>tat«  Sivel  and  Crooe-^^Hnelli.  who 
ubmI  Bert's  apparatus  in  preparing  for  their  aerial  voyage^  nl^o 
observed  nimlugoii^  symptmus  in  thrniselves.  Up  to  370milU- 
metrcK  mercury  they  felt  well  and  conversed  freely  ;  with  307 
ini1liiiii!triR<  they  became  .tilent,  very  tired,  one  more  Ktrongly 
utl«ct(;d  thiui  the  other  ;  when  the  rarefiictioo  of  air  bid  muk 
to  300  millimetres  (approximately  equal  to  |  utmogpberc  pres- 
(tatv)  Sivet's  lips  turned  blue,  his  right  car  became  atmot^ 
hliick,  his  health  failed,  and  lie  Iwt  his  sight  for  a  lime.  Here 
again  inwpiratioHH  of  pure  oxygen  ga*  diajjersed  ibe  symptoms 
for  a  lime. 

The  decrease  of  mujtculur  streagtb  in  work  and  movement 
is  a  constant  cfl'cct  of  lowercnl  prcs:;un>,  and  id  mentioned 
iHMaimoasly  by  Saussurc,  l{umTx>ldt,  Jourdanet,  ^hlagiutwdt, 
■Weber,  Coindet,  P.  Bert,  and  oilitrs. 

Acwirdiiig  to  P.  Bert's  experiments  in  the  pneumatifl 
MplorHtUR,  and  from  the  nbsenations  of  Sivel,  Croce-Spioelli, 
and  Tissandier  during  their  balloon  voyages,  the  following 
clfecta  are  produced  on  the  animal  organism  under  progressive 
mrefiictioD  of  air : — 

(a )  A  general  depreesion  of  the  atmoaplteric  air  prcesun:  U 
364  or  even  to  24D  millimetre^  answering  to  an  oxygen 
tension  of  49*6  or  T-as  to  6*R4  per  cent,  of  an  atmosphere,  may 
b«  borne  for  a  nhort  time  by  human  beings,  mHumali:!,  and 
birds;  nevertheless  in  this  lowering  of  oxygen  tension  death 
may  also  supervene  under  certain  conditimis  uot  yet  detennined 
(ijivel  and  Croce-iSpinelli ). 
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{h)  'WUh.  a  reduction  of  atmospheric  preteure  1«  280  tnilU- 
Mrus,  corresponding  to  about  8,000  inelros  above  sea-level, , 
great  vearinesa  set  in  immediately,  rising  lo  unoonsciouanetiii  i 
(TisNuidiHr  nod  Itert's experiments  onauimali;);  but  by  intipim- 
tiuu  of  oxygen  the  effect  of  tbis  rarefiivtion  of  air  may  be  partly 
neutralised  and  therefore  tjolerated. 

(r)  P.  Bert  rarefied  highly  oxygenised  air  to  135  and  even 
95  luiUimetreit  meixrury  preRsare  for  a  very  short  time,  and 
kept  a  sparrow  still  alive  in  tbeiie  tensions.  When  in  another 
experiment  with  atinospbi^rii;  iiir  he  haii  luvered  thv  premore 
to  TJO  millimetrei,  and  the  condition  of  the  bird  became  worse 
•nd  arone,  he  admitted  pure  nitrogen  gu  into  the  bell  to 
e<{uali8e  the  pressure  with  the  externa]  atmosphere;  howerer 
the  bird  succumbed  in  r  short  time. 

It  is  thus  aHcertuioed  by  facts  tliat  life  u  possible  under 
reductiou  of  atmo^phvric  pressure  only  within  certain  limitii  of 
oxygen  tension;  if  the  latU-r  is  reduced  t"o  low  inerea*c  of' 
resjuratory  and  pulse  frequency  and  decreHse  of  body  tempera- 
ture, exhauAi  ion,  and  unconsciousness  oi!cur ;  death  itself 
inevitably  supervenes  under  an  oxygen  tension  of  3*5 
per  cent,  of  an  utmospliere. 


« 


ISWCATlOSa  FOB  TUE  EmPLOYMEST  OK  RAREnKD  Ant. 

From  the^e  mechanical  and  phy9ioloKi(«l  effects  of  rarefied 
air  we  may  deduce  the  several  indications  under  which  it 
should  be  employed  therapeuUcally  in  various  diseaaes  of  the 
respiratory  organs  and  iu  other  patbological  processes- 

Wi:  are  nut  iu  poasesaiou  of  any  continuous  obserratioua 
worth  mentioning  on  the  curative  action  of  rart'lied  air  aa  auch 
and  the  application  of  the  ditTereot  degrcee  of  fircssure  in  the 
uinnifold  circumstaucee  in  which  it  might  be  iudiuiteiL 

If  we  place  ill  order  the  groups  of  eymptonta  in  which 
TariouB  degree's  of  reduction  of  air  preMiurt*  might  exereiw  a 
fisTuumhle  itiHuence,  we  must  mnge  in  the  first  place  those 
cssea  in  whicb  it  appears  necefisaiy  to  promote  an  tncreased 
afflux  of  blood  tu  the  lungs  and  respiratory  organs  generally^  as 
in  many  cases  of  pulmonary  pbttiiaix  ;  then  in  the  next  phwe  to 
the  imtcraal  ttkiu,  to  tlic  pharyngeal,  oral*  and  uaoal  uiuooua 
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mem1>nuies,  and  to  thos«  other  organs  and  tiaHucs  wliicb  are 
exposed  to  the  direct  influence  of  uir  pressure.  On  tlie  other 
band  ilimiuiHliod  air  iiressuri"  miyiit  aSuo  be  indicated  iu  cases 
in  whiub  it  is  denirublt-  lo  dimiQixU  ihi*  afflux  of  blood  to  the 
vertebral  canal,  to  the  liver,  the  kidaeye,  the  intestine  and 
otlicr  gtaudtilur  orgaiis,  wbcse  stcr«;liou  we  desire  to  tesAcn  ;  to 
the  utcruK,  to  thu  bonus,  uiusvIks,  and  thou.-  [uirts  of  the  bodjr 
which  arc  vithdmiv'U  icom  the  iuunediatc  influence  of  lowered 
air  pressure. 

it  has  alao  been  thought  that  rarefied  air  as  such  would  act 
lavoiLntbly  on  the  ex[>anHiou  of  the  air  cells  and  the  diminished 
elasticity  of  the  lung  tiiisue  in  eniphysemii  and  promote  the 
coTitriLction  of  the  lungii  during  expiration.  Ilut  ho  soon  as 
pressure,  whelhor  positive  or  negative,  scIb  at  the  same  time 
on  the  surface  of  the  body  and  of  the  lungs,  the  mRchjinism  of 
respiration  and  the  expan^^ion  of  the  lungs  it!  not  altered  in  the 
manner  desired  by  these  chaugeii  of  pressure  alone,  but  only  by 
the  equalisation  of  pressure,  which,  however,  in  rarefied  as  in 
pondenved  air,  rapidly  passes  off  during  continued  residence. 
Further,  the  hiemoglobine  compounds  in  the  blood  under  low 
oxygen  prt-ssure  only  obtain  the  necesKary  aaturatioD  with 
oxygen  when  clrciJatory  rapidity  dccreum^s  and  the  B^urfaw 
of  diffusion  is  increased,  when  the  increase  in  the  volume  of  the 
lungs  is  uc^-ompauied  with  the  samo  changes  in  the  form  of  the 
thorax  as  in  such  high-lj-iug  regions  as  Mexico,  Thibet,  and 
pdnie  parts  of  India.  ^Yeijueutly  the  thorax  of  mountaineers  or 
of  persons  who  hiive  spent  a  long  time  on  inountaiuni  increases 
in  btx-'udth  and  depth  ;  the  lungs  become  ex|Hinded  and  emphy- 
seinatouHly  dilated. 

ItarcHcd  air  might  also  be  employed,  as  its  inspiration 
necessitates  an  iacreaaed  frequency  of  respiratory  movement, 
and  consequently  additional  activity  of  the  inspiratory  muscles, 
in  thoHG  eases  of  feebly  developed  muscular  action  of  the  chest 
in  which  an  active  gynina-itie  exercise  of  the  respiratory  mtia- 
cles  scvma  necesaury  when  there  is  no  already  pxisting  disease  of 
the  rcapirator>'  and  circulatory  organs  to  be  aggravnted  by  the 
increased  afflux  of  blood  or  to  give  rise  to  the  fear  of  vascular 
rupture  and  h^njonliage. 

lAstly,  the  employment  of  rarefied  air  has  been  ooDndered 


4o  be  indicated  in  certain  states  of  depression  a«  a  moaoe  uf 
etiidultitiiig  the  nenoaa  eystem,  tbongh  certainly  llic  acLioa  of 
fWvutcd  clmuit^s  cannot  be  id«aUfied  with  thai  of  lovt^tid 
Ktmofljihertc  pressure.  ■ 

Tlie  emjiloymcnt  of  r&refied  nir,  noconling  to  its  meclianioal 
ami  [ibysiological  effectti,  is  count^r-indiciited  in  all  cjises  which 
can  dc-rive  benefit  from  condeosed  air,  as  the  two  stand  diametri- 
cally o[ipoeitf  to  one  aQotlier  nut  uiily  in  their  phystologicala 
properties  but  in  their  tlienipeulit:  effects.  v 

By  this  nde  most  diseases  of  the  respiratory  organs,  of  the 
heart,  and  of  t  ho  circulation,  as  well  a»  t hoiie  castes  of  diiit  urhanceg 
of  DULrilion  and  irritation  of  the  nervous  syiitem  in  which 
iDcreased  atmospheric  pressure  and  greater  tension  of  oxvgen- 
mct  bcDeficially,  will  be  excluded  from  treatment  with  rarefied 
air.  Hci<ide3  it  is  also  to  be  taken  into  cutisideration  that  even 
though  there  should  a|ipear  to  be  indications  iu  one  sense  or 
another  for  the  use  of  luwt;rcd  iur  pruMiure,  it  mu»t  beauppcnded 
as  Boon  as  inanitionary  disturbance*  are  to  be  feared  froin  tli« 
weakening  influences  of  rarefied  air  on  the  general  nutrition. 
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Thempeutie  uliliBationof  rarefied  airpressurc,  such  as  might 
lie  deduced  fnim  the  existing  indications,  \ms  Ixwu  hitherto 
aeglected  in  the  pneumatic  chamlx^r,  because,  an  wc  have  already 
stid,  residence  in  elevated  regions  waa  considered  pmfcrabU:  for 
obtaining  tiie  general  effects  of  rarefied  air,  and  the  muchaoical 
^_  fects  which  result  Avm  the  equalisation  of  the  differences  of 
pmstire  in  tJie  lowering  of  air  pressure  were  obtained  by  increas- 
ing and  decreasing  the  pre«aurc  of  comprt«»etl  air.  The  effects 
of  lowered  nir  pressuru  id  the  chamber  are  not,  however,  identical 
with  those  which  reHiilt  from  reBidenee  on  heights. 

The  reduction  of  air  preaaure  in  the  chamber  to  — f  atmo- 
sphere  Is  far  greater  than  in  obtained  in  mountain  health- 
Ttworts ;  hence  the  mechanical  effects  which  rexult.  from  tba 
«qua]Jsntion  of  iocreaMOg  and  decreasing  prcsfiiu%  are  al»ocQOT» 
energetic-  than  those  which  are  observed  af^cr  the  tranc^ition 
Irom  the  plain  to  the  height:!,  and  (hey  entirely  diuipjvear  iiRe 
the  first  few  da/s  in  consequence  of  the  accommodation  of 
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organism.  As  residence  in  the  chamber  with  rart-fied  air  could 
not  Inst  longer  than  1^  tx)  2  hours,  so  here  alao  the  greatest 
|Tart.  of  it  would  be  j^pent  under  the  iDtluenee  of  ducrxaiaing 
mid  again  iucreniiing  preii»uri*,  and  the  action  of  coDotaiit 
(timinislied  pronsurc,  nftcr  The  equalisntion  of  the  differences, 
vQviiii  be  limitud  to  &  short  time  or  even  not  corau  into  p\a^  at 
all. 

Residence  in  mountiiin  healtb-reeortd,  on  the  coDtraiy, 
extends  over  several  weeks,  and  should,  tht-reforc,  be  comjvtred 
with  an  eqiialljr  long  bitting  iu  r-irefutd  iiir;  onlv  thi-  constant 
diminution  of  preecurc  will  be  eapnble  of  exercising  more  or  less 
considerable  influence  uiion  the  organism  and  its  functions, 
vhile  the  meohaiiical  etT'eetA  of  the  e<]iii librat ion  of  preMiure 
only  occur  in  the  transition  time,  and  cease  when  the  equalisa- 
tion of  prcsjiure  in  the  whole  bodj  \*  established.  The  elera- 
tion  of  the  most  frequented  mountain  health-resorts  ia  iisuall/ 
from  4Q0  tti  1,500  metres,  and  t^eldom  reaches  1,900  or  2,000 
metres,  eo  that  only  a  diminution  of  the  normal  atinosphcric 
pressure  (760  millimetres  at  the  sea-level)  of  about  50  to  150 
milliineires  is  ohtnined,  etjiiiralent  to  a  diminution  of  y^  to  J- 
Htmosjihere  preswnre.  The  diiTereiieB  between  the  air  pressure 
on  tlie  plains  and  that  in  tbuse  mountain  heallli-rpMirts  is  not 
great  enough  to  indiiue  a  ccnHicleniblc  meclinoical  cbunge  in  the 
organa  ■wbicli  are  submitted  to  its  influence,  or  specially  to 
'znudif;  thdr  functions,  and  the  organirtm  therefore  soon  fullj 
ttccomtnodates  itself  to  tbcm  during  a  prolonged  reeidcncti.  On 
the  other  band,  the  favoiu-able  pfl'ecta  whieh  have  been  obeerved 
':afier  a  long  residence  in  theiie  elevated  healtb-renortx  on  tisiiut> 
change  in  general,  on  sanguification,  nutrition,  increaiie  of 
strength,  and  active  stimulation  of  the  physical  aud  jwycliical 
functions  of  ite  brain,  are  partly  also  dcptndent  on  the  con- 
eooiitantly  active  factors  of  situation,  tejuperuturc,  the  quolity 
of  the  air,  and  other  co-cperatiugcurvative  means,  batht*.  mineral 
springs,  and  favoundile  modifieations  of  diet  and  general  mode 
of  living,  and  the  alight  reduction  of  air  pressure  can  mean- 
while only  exercise  a  more  marked  effect  on  (ho«e  organs  whone 
blood  channei,  as  above  mentioned,  suffers  changes  in  siw  and 
fulness  imder  its  inSuence. 

It  has  been  thought  that  the  diminution  of  air  pressure  octo 
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physico-cheinically  in  another  sense,  and  the  immunity  of 
certain  elevated  places,  partly  from  phthisis  and  scrofula,  partly 
from  infectious  diseases  the  foundation  of  vhich  is  miasma, 
has  been  referred  to  this  cause.  M'e  here,  however,  approach 
the  end  of  our  therapeutic  labours.  The  critical  examination 
of  these  hypothetical  assumptions,  which,  as  regards  phthisis 
and  scrofula,  are  already  disproved,  as  well  as  the  discussion  of 
the  special  mode  of  action  of  those  elevated  health-resorts, 
belong  to  another  part  of  general  therapeutics,  climatology 
and  climato-therapeutics,  to  which  we  must  here  refer. 

There  is  no  connection  whatever  between  the  physic**- 
chemieal  properties  of  rarefied  air  and  its  influence  on  the 
animal  and  vegetable  organism  and  those  local  conditions  of 
immunity,  more  especially  as  regards  infectious  diseases,  nor  are 
they  dependent  on  the  lowering  of  oxygen  tension  resulting 
from  reduced  air  pressure,  which,  however,  is  too  slight  to  exert 
any  influence  upon  the  oxidation  processes  at  work  here,  and 
it  is  unnecessary  to  consider  them  at  further  length  in  this 
place. 
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SSI,  mth  ^.indvM^  «ir.  526 

AitllHt,  uniiMnlaokl  iuhalalioai  in, 
\%1;  •aflnilritsinhnUtioiM  in.  148. 
13il.  in  raiDpffriwd  nir.  !)\S;  itninnic 
isluUitiMii  in.  233.  231;  nKi^ttiU 
tah>»Uilifi»  in.  227  .  lKil<i.-iniirin)i>l*- 
tfooaia,  301  ;  beIla'!oiii>«  inluln>>olL) 
|r>,  I'''-  -  •"■>nW  iixlioi  inhnlnlion* 
m  rt>  iii.ll  H  of  [^uiMci'ii 

ir  L'l.   327 :    ra»bon»t«    of 

Miln  iBknUiiun*  in.  337.    Mtrbuitie 
aciil  iutuUatiixw  lo,  333 ;  ciULor  in- 


fanUtiocMtiii,  33*.  eliloffgforeiinlMli 
ti<!ii*  in,  110.  3'tl!,  coU   aif   iukil*-] 
lioni  in,  1I&.  Si  A  ;  «il<l  mittr  rnbi* 
Utioniin.  IIS:  et>m^itMtfd ti^ikliiv»-\ 

|)MDnutic  iroatniMit  af,  MA :  tUpidj 
dciuvlu«  Id.  82&;  Mhcr  inlWAiiuoa 
in.  140,  328;  rthyl  iodide inhnUtioi 
■a,  3Ui  fnmiKiuiviu  ia,  320  ;  bjot-l 
cviona*  ialiiUntiiMui  ia,  %1i»  ;  molliyl 
liir'hl'inilii  inbnbilirin*  in,  3^S;  >*f^ 
i^itii'  inhaUlioii*  in.   I'JS;  niinilo  of 
[xiiiusiiiiii  lu.  178.  32-^:  niiro^^i  in- J 
linUtiiini  in.  2fil  -.  n-Iraiu  onirfn  in-! 
UitioiM  in,  144  \  vjiinni  iobukllooa  . 
in.  I2&;  oxygen  iiiliAUiiQus  in,  243  ;.| 
pnvumatic   Uwiimoitl   of,   337.  ft'JIt, 
54^,  in  \\it  pnvumnlM  ciMnW,  1P4, 
714;    pni>«ii;    ttcvi    mliulnlioiit    lo,, 
)S8 ;    m1  smmoniw  tshabitiiiM  in, 
170.  91B;  mH.  i'oniiU4U.  mbU.itinnt^ 
in.  327;  Mnmuiiiuui  inluUtioiw  in, 
133,    3SA:    «ulpliur    «stnr     ir.hsla^l 
tioM  in,  333  ;  •nt|>hiiivU(<i  biiltUKcaf 
iahatarioM  ia,  i&i;  VibMca  mluiU- 
linn«  in.  130,  33<;  mlcr  faDBcl  is* 
linUti'init  in,  33i 

Aaint^Mit    iulMUtioDi,    147 :     bSoud- 
TONuili  during,  148;  <UrinfMtion  hf 
niMUia  of.  I4D  ;  in  AOginit  mUittImIm, 
IftI;  in  nrjljcni'iiilitia   151;  in  hro»- 
oliitis.  lai,  19n.  SlO:   in  brbiiolMM^ 
rtiK*,  311;    ia    cUiirrliA,     ISO;    ia . 
ctiuiili'ia  venirimUna  luiil  rii«»lii( 
161;  in  epi(kitUli«,  i&l  ;  in  hKOKifj 
thagM,    151;  ia   UtTnctoU   Miiirrli,  i 
161;    in  larjmgMl   nli-ur*.  343;   ia 
lan-iiziut.  (ToU[M>ii>i,  3Bt:  io  Initii*! 
giii'i.  p«n.-iicliyni»tu«i.  ZS9 :  in  niMo* . 
*nrt)»ttniditi«.    1A1 ;    in   [JwF«u|p|i«,  , 
lAI ;  in  pnlaiMiBr^cimmaiplioii.  34)|i< 
3H  ;  ia   inrbral  catairrli,    Kl ;    in' 
tnicfacilw,  39D;  in  loiuiUiiit,    191  |  J 
•ecMtiona  in  connection  «itli,  1 48 

AlaUvtuia,   MOftfuiUiI,   iliiaiuuliun   af] 
KIT  [tMnHM«a  ilMMcic  RirfiMM  in.  Mil 

Anphui.  14.  30,  tti 

Aural  nlarrli,  V»tulT»'a  vmHwmX. 
•a,  &S( 

ATWi.22 

BADRS.  r.(w  \'ieDm,  inh«lativni 
llie  SiineMt  «rni«r  ibor*,  33^.  U 
fiUgsiM*  da  Li>iolvominlMljiil«a»af  tha^ 

minsnil  wntcr  xhtt*,  V>i 
DalnrO.  I  ii 
UttlMniij  loliAlatiMui,  303 ;  dlMBftcl»'ta  I 
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SAL 

bjr  iDMU  or,  30S  ;  oxp>«U>ntii)n  in. 
303:  in  itrliRii.  30l :  m  tiKnohiia 
mlarrli  in  cvinipri'Hrcl  Kir.  liS'2:  in 
liroTii-liiflFUBii.  am ;  in  ImmctiUi* 
pKijiila,  I9fi  :  in  uoiphyMma,  80*; 
IB  Urviurrnl  uJwre,  'J03.  302  ;  M«r<'- 
liurm  ill,  2"? 

liaUumtim  viiw  lIofFmantii.  Inh&lNtiDnfl 
'of.  aut 

BARitwr^.  314 

]t*rlhni.  Mb 

Baairli,  mjn,  370 

Ihuill'!.  IS.  39,  IflS 

DkuAT,  610 

lUnminirtneT,  30,  31.63.  1(1.  113 

Itf^kor.  AIT 

Ilcddo'i,  10.  I» 

Brlliuloniin  inyinlittiriiM,  in  aBtlima.  3iS  ; 
in  limapli'iil  catarrh.  343 ;  in  omphjr- 
tamii.  S23 

Itcllitdonna  Imrnt.  antuntdd  witli  MJt- 
l)Ol^^  iwml  'or  nmnkiiiK.  ITfl 

BdIIdwk.  apjiiiwiiit  I'or  [■ncnnintietFMit- 
mi^iit  un  llin  |>riHi-iplo  nf,  *10 

l}«lU.j-n<'ii>nntie,  t.  PoKiniHtii?  ^Imnlicir 

It4innnt,  <J,  19.  124 

P«nxini>  inhjIntiuiiH.  20S 

IIuiwmU  ui  S'nia  inh-tilxliuri*.  211;  d!»> 
inr«eticiii  by  •n«Mii>  of,  311 ;  In  hmn- 
chM  cnUrrh,  81(7:  in  iTDDrliitlK, 
ilii  in  br'nahorrhom,  313,  314  :  in 
brancliO'pniiuiaanic  \ili?an>liDnii,  3£S, 
304,  3SS,  367:  i"  d>]'liih(>rin,  'JU, 
!I7T,  280;  in  infMlivp 'liKMMH.  313: 
ialRTyiiKMtlxlwcM*,  39n:  in  laryngr*"] 

SbthiKii>.3l3.  nOH;  in  UrvnKMluleen, 
01;     ID      pfpichon<lriii»    laryngni. 
AOA ;    in    ptif'TimtiniycofiH.    890 :    in 
pulitiotiiirj  einttnme,   3iS;    in   pul- 
inoii.'iry  phlhisis,  S13.  3SJ.  3$4.  Sfrn, 
3^7,  3Sil<  3A2 ;  in  nbiwpinf;  con^h, 
33:1 
Bi'tiioii?  ni-ld  inhRlHtinna.  303,  310:  nx- 
[ipiptaml.iiin    !ti,   ^10;    in    bnaifhial 
cnUrrh.  21i) ;  in  brimcliioeUKt*.  210  ; 
in  biwirhilin  pnlriilit.  21(1;  in  br«n- 
RhorT^iiiM,  210  ,  iu  UrjnftanI  phdii»i*, 
310  i    it)  jiiilmonHPf  itntigrPiir.  310  i 
in     pnltDQi.irv     pyithitit,     310;     in 
whMipinfr  uoijtli.  322;  ii-i^i-rtioui  in 
thi>8*.   'JIO.     Of.    BdneiatD    of  eikIh 
inlialiitinn* 
Uanwiic  ratia.  di>i><1  frvSnltaUtian*.  210 
Iftniwl  inhiiliiliuiiijliil.  2flfi 
Baniol*  pcraxidv,  inbnlnHnn*  of.  217 
Benron.  'it.  44,  34,  «G,  67,  fS.  SO.  70. 
73,  73.  70,  81.  I"S.  IM.  107.  117, 
SM,  S61,  3«7,  m,  Seo,  3«4,  388 


BOP 

IWknrt.  17.  387.  S70,  37S 

Qar^bviin.  370 

Bun.  23.  14».  I4t.  2i».  SIO.  24;i,  610, 

fliT.  061,  eita,  «7o,  fir-j,  ots.  mi. 

683.  -1«,  718.  719.  731,  Viit.   TJS, 

rae,  727 

BarhD.  13.313.su, 634,637.658.  G64. 

fl8«.  701 
Ifarloo.  11.  3*0 
Bitdm,  17.  18.  14a.339.3nH.37A.410. 

43T.  430.    440.   4(1.   444.  ■V»3.  StH. 

6'ii.  ai&.  Alfi.  Mo.  A31,  A83,  A48. 

Din-mt^r,  IM,  183,  184,  313,  318,917. 
an.  SU 

Bilin.  inhkluioM  of  tli«  miDmil  «mt*f 
irf.  236 

Hill.  213 

RilU^I.  2{I0.  203 

Dim.  333 

Biol.  710 

ltireh-nirMlifold.2?,2K(.  243,  31(1,  332 

llittor  Alni'illil  «nli>r  iii)inl«(i«eti,  9V. 
I3fl;  Minbin»d  <rirh  mhalationa  af 
chloride  (if  ircn.  lAH:  in  hionchi*! 
mitrrh.  34'2  ;  in  pTinryiifftuI  fai«rrh, 
2711:  in  piilm'iiixrr  pbthi*is.  343 

}tlrtk^  144.  Hi 

IIUiic,  I.I'.  214 

Blftinorrbirn  nf  Tbir  rwplnwory  ■ 

■Limulntiii:;  nt(>'r4tiv<>  iiih».l.ition»  In, 
lOI,  Kiiipbiir  n-xter  inliiiUtiolW  in, 
3fi4 

BLmmI  prmciw.  in  nipimtion  into 
TATrfSrd  nil-.  (HB  .  iiwpiMlion  »f  eont- 
prr>*M  oir  in  L-ntiue>'Ii']ii  ritb.  Ml. 
4(13.  4rtT.  477 :  in  ifinHr^tion  of  nrr* 
flinl  nir.  491;  in  iJin  pivuinNiir 
chumbpf,  6firt  i    to  nri-fipi  nir,  720 

lIlaaJraMwla,  id  I  lie  piitutnnlic  chnmber, 
6M,  6o4,  B63;  of  the  rii»iiin»torY 
inii<;t»iu  njpditTJino,  in  ■BtrinKcnL  in. 
hKlniionii.  14SI,  In  ntldnirinhnliitiani. 
1110,  ill  in»|iirttti>D  of  c.'0tnpr«MedMl4 
riliinitioii  iutu  nirffiod  «ir,  503 

BluniiHMT.  ana 

Bockpr.  22.  29 1 

UoiIIIt  txtnioti.   inhalatiaD*  with  »- 

gHtii  In,  lOil 
B<vljr  t«mpaMiurB,in  rold  inhiilKtMn*, 

110:    in    rtimprcMwl   mt,  4t7l ;    in 

ronfiod  nir.  721 
Body  WMcht.  ill  FumpTDsipd  air,  878; 

in  rarefip'l  air.  72.'i 
Boiler  appnrntiit  for  pnc-anatic 

mvnt,  3rS 
Bopp,  «4 


B0« 

BondQ  Kid  inbUa'ion.  307 :  (n 
brawbinrtavJ*.  207.  316:  in  bmachj* 
liapoui<^  taj.  314;  in  broiirhar- 
Ttsk.  t07,  >U.  in  dtphtlwrin,  2A7. 
tJ7.  iM ;  ID  Ui,ninBl  alxKvw,  MO ; 
n  Xnrytigfl  diphlheriA,  S93;  ia 
U>7n^l  aloor*.  iO;,  itt»,  303;  in 
latTDgili*^  cRupoao.  306  :  iii  Ur^- 
jpUfc  ttterpow.  307 :  in  [i«ri«hiin(l;ii!i 
bryqp«,  9)tiA;  in  plunrnsnal  uk«n. 
SRS;  in  pulnonsry  iihlbuis.  24[T. 
(hivnimiiur.  339 :  in  tnchoitif, 
iMi  in  ulcer*  uf  the  inoalh,  XSS 

BatMMMUuNK  17,  3C8.  134.  -Itffl, 
470.  4*6 

BTftukfr.  2-J7 

nntilfti,  CIS 

Bow^aiii.  II 

Hn  gBMOMtrr  for  «apirali«n  into  nuer 
■ir.  711 

H^U.  ) 

Bnrfl^.  387 

Smin  in  nwnpNwwl  «>r,  <tt ;  is  niv 
lUt  >ur.  721 

KmiKl.  1S2 

ItmuMr.  31 

Hrphmrr.  M 

BriM,  14.  10.  M,  43 

Bcwtefatn.  )U 

Rn«*r,  tl8.il ft 

B«.30.  91,  )] 
ki,  SI& 

»,  i»r 

BrtMnM*  of^fliainin  inliAUlion*.  187; 
■HHlbfflM   of  lltt)   fJiiuTugMl  and 

nmn  a£  3M) ;  in  ooitTnliir*  fnnnli. 

ISt;  in  nvmp,  138;    in  diplilliarin. 

IM:    in  initouvD   coach,    ISd;    in 

fainM   cMMirh  of   the    r(«piraloT7 

u*|[iM.    lU;    ID    wlbiopinjp    euogh, 

lU,  319 
BfM^l,  Ulmlntioai  of  nedlHniU  nli* 

rtaMOT  witk  PifiiTd  la,  103,  300 
ItaOMllW  wtlima,  r.  Amlinis 
JbuRldftl  blnnurrluH,  t.  Jbuaeboir- 


ItrxwUtl  nlBfrh.  Mcinle  of  lend  in- 
haUtUtw  la.  Iftl ;  tfn'r,  iiitinUtiofij 
m,  S09,  340,  6U,  fiMi  ntWin* 
wlBhiilM  M  bihalatiOH  in.  ]M; 
nIrliM  <lrfD«t>ofi  inhaIar>i<aB  in.  340  : 
mlmm  InluUrion*  in.  3iu.  MR;  b*l> 
mtmi^  iakmiuitm*  in.  in  compiBi—d 
air.  U}  -.  Wlladomui  iiitiitlntiuM  ia. 
34*  I'-'.'.-'ii^uf  arilv  inbnUiiniu  Id, 
'1  '  'i':'(l  inhjiUlioni  in.  210  ; 

L    :        .         ='i   vatvr  inhAlaliiira   in, 
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743:   MiBoniila  inftieian  intuiLitioit* 

in,  310  -  ckrbolii;  ai-id  mlinlaiicns  ia, 

8H.  £14,  3&7,  io  Riiniircunj  «ir,  032. 

[idm)  634  ;  cnrbonnir  of  poUwiaa 

lotuJatioiu  111,810  ;c*TUx»ie  of  mnU 

InlviUtion*  io.  310,  342;  cherry  Utml 

wmter  inhalitriuim  in.  310.  311  ;cblu- 

ridn  of  inn  inhaUlion*  in.  31 1 ,  S43j 

«hlcirin«  inhftlaiiuiM  in,  SvA  :  ^Aotmm, 

iuhBlmtiDoa  in.  310;  343 :  cold  tip  inba 

latiouia.  113,  3)0.84U;  ewmpli^ti._ 

vUk  atthma.  pneniwilic  inaunaBtot 

tit    AM:   nm^ioaitd  witk  tmpkv 

<««■«,  pn«iiiiMtic  tit«Un«it  of,  643 

<l««p  ionpinitioo*  in,  fi79;   tmcJlioai 

iolMlatiosa  in,  131,  140  ;  Enn  mntot 

inhaluioni  in.  338,   31i>,   340;   glf- 

o»riD«    inliilaLiomi    in.    340;    cam 

amliic  iDliaiatirinii  io,  340;  htmiliMk 

eitnct    inhalaliani    in,    aio.    311, 

343;     bjOMj-aiQDa   Inhalntiona     in, 

31),  343;  irun,  niilat«  o(^  n*  inhnln- 

tiiKi  ill.  343  ;  tini«  n*UT  inhalatioaa 

in.  3I6;aoTfibin«iiikiiliai<>iMiii,  311, 

343;    nitnwfa   wbalation*   ia,  248,1 

iio;  oil  01  janipir  inimktionB  in,  | 

343 ;  opium  intuilaiiona  in.  132,311, 

343;  pine  uil  inhaUiiunn  in,  343,  in 

aoroprtid  nir,  dSli,  Ji3t ;  pinofoiw 

nl  ialiftlMJOM  JM.  S43:,  ia  con|mMcd 

air,  H9,  6*3,  U4;  pncunaik  Iraal- 

m*M  of,  539,  U4,  «flO,  e«S  ;  n^ 

IMor,  medidnal,  in,  3S ;  aal  aMMo* 

iua«  inhalaliooa  tn.    174.   SIO,  343, 

aiO.   in   eunptaaaed  air,    &33.   U4, 

A44;   wit.   ranunon,   inhaliUioDa  In. 

171.  310.  311.  3tO.   343:  HiriH  ail 

inhaUliooa   in.    t4S;    ailrer,    nitraU 

of,  iabalaiions  in.  310,  MS:  tiimv 

Ulini;  nllantivp  intialatiooa  in.  IftI ; 

*ulphiit«  of  niu    in,    103;    tmlplitir 

watfiT    inlinlHlinnt    ia,    SI&;  *ulphii> 

raitfid  hnlivffitD   inhnlatkini  ta,  2St ; 

a*«ni  HJniund  oil  Inlulniiona  iB,34U; 

lannin  inhiilationj  in,  IA4,  810,  342. 

348;    Ur  inUlationa  In.  Ittt.  M; 

Wpid  vai«r  inlialMloM  in,  810,  81 1 ; 

tur|<riilia#,  oil  of,  inhalaliout  h,  M. 

343,  in  <cinpn;«M<l  nip,  482,  Jt4Si 

Bronehinl  epant>.  inbalklioiia  in,  817,  Va  H 

alaoCrmi|i  ^ 

Bronphinl  diphlbevia,  oarboUr  and  in- 

hslatiuni  in,  318:  cariionata odT  aoda 

inhnlaliont  in.  3Ifi;   inhalalioai  iti, 

a»0,  817  .  nrm  v«ttr  inhatatioaa  in, 

81*.  CY  ]>i|l.tbitria 

Broncliiul  riudittios*,  aplratt  iakala-' 

iiooa  in.  IM 
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BRO 

BroiicbiaJ  tiwmoiTHAfiM.  aIudd  iabilk- 
tiuUB  in.  301  i  rhlutidii  of  imu  in- 
baUtioiia  ia.  361  ;  mhaJutiuD^  in, 
340;  taunin  inhnlAtioni  in.  2(11.  V. 
*.\»o  TlvmopIjitU 

Qroocliial  ulcers,  aolrrut  inlmlaliadis 
in.  IflT  ;  upium  iulitilnliont  in,  IS2 

Ilroiii:1iivirln.ii^  31A  ;  nlum  iiilmtntioiis 
Id,  1M,  316;  Ainipuuii  iohaUuona 
in,  lilS,  3^11;  Ulwiinii:  iiilinUtiutii 
io,  316;  baninin  uiJ  intinlBtiom  in, 
aiO;  b«iizo;rl  diaddo  inhaUtl>Mii  in. 
S2l :  liunLpie  ^rid  inliKlntiona  iri. 
SOT,  310;  mrlmiie  add  inhUnliaii' 
iti,2lfi.81S,>30:chloriilsoriraD  in- 
htklation*  in.  IA7.  109. 310 :  coiiit<rr»- 
eionof  ihonix  in.  610;  cnnwDtc  iuba- 
Iniiou  ID,  SIC;  di»iiifoDting  iDbntn- 
tiODV  in.  8I(,  93i> ;  ii*iiir->-oii*  oil  in 
coTapKMed  air.  iuhnlatiiMU  ia,  HIH  ; 
nwniwtor.  moUkiiioil,  iu,  K16 :  shIi' 
O^lir  lu^iil  rnhnlvtiuiii  in,  222,  3IS; 
Mtlvnt  inhHJdtiiinti  in,  1(17;  innmii 
Sniuiliktiunt  Id,  1A4.  310;  tor  inbnla- 
tiuM  in,  iOO.  3ia.  330;  lurpnDUnc, 
oil  cf,  inbnlAt  iuDD  in,  316.  IISO 

Br'ucliiti'.  uttrin^cnt  iohiUatiuna  ia, 
lol  ;  bdiut'LtlvufswU  inhnUtionsiQ, 
'IVt;  caUrrhik!,  v.  Bpiiidiiul  mtArrh: 
clilorlile  i>f  iron  iahaliiduiiB  iii.  IA'; 
chi\jni<<.  r.  Hrtnchial  cnMrrii ;  cmnp> 
oiu.  f.  Itroni'liitil  I'lMiip,  Croup ; 
Kmi  wHtrr  i[iliiiliiUi>ns  iu,  230: 
ouriiljrpt an  inluiUtiuna  io,  'i%\  ; 
fiiluia,  V.  Ilrou«liilii  pulTiila  ;  Ljim- 
i^yHuiUH    i  nil  ni  lit  iota    in.     13><;    liniu- 

wacfir  inhnlitrion«  in,  181:  mnrpliini!! 
inhalation*  lu,  I3'J  ;  hiI  ammoninc^ 
in  MtnpiMaiiiod  uir  inlwled  lii,  Qllt ; 
(olroni  inhnliition*  ta.  16(1:  dulpliur 
itnti'r^,  iuhiilAtiuD*  in,  21)8  :  ur  io- 
baliit'iiiib  ill,  li^H;  lui-|iuntiau,  dl  of, 
inhnIiiiiinK  ia,  2(11 
Br,iDcliiti>  I'utriilii,  312  :  alknlina  iabn- 
Uti<>i>*  ia,  196;  hIujh  inhnlation  in, 
l&li.  311  1  ftnClpntrid  Rnd  antinnplio 
inbaUtioaa  in.  IBS.  312  :  astnugent 
ilihAliitiuDa  in,  IBS.  3U :  Imiiiamik^ 
InlinUiionn  in.  194!  :  hvnznitt»  of  MOdn 
inbalnlioiia  iu.  'ii'i;  boDBoic  lyiil  in- 
httluliuim  ill,  2lD;  IiriiAiilinv  liiluUa- 
tiuus  iu,  20(i ;  buoEoj'l  dioxidu  intia- 
lalion*  in.  S'^fl ;  l>oriwic  *eid  inhnln- 
liiiti*  in.  20|  ;  cwTiiiMtiiU,  iufiiaion  «f, 
111.  3\&  :  enrMie  hciiI  inbiiUiLonn  iu. 
3U,  312.  S13  :  «i«Fiw>t«  inliiibtivna 
in,  S1i>:  dtniRfnctint  tnlialnlluiu  ia, 
312,   GDcal/pUia  oil   iahilntioua   In, 
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SSI ;  liypennaii8»aftl«  of  pc^uBmia 
inlulali'j-iui  in.  207  ;  liiao-walor  idIib- 
lationi  in.  31.5  ;  ntpirator  for  ikbal'- 
tinna  in.  TD.  313:  (alieijvlifi  Meiil  in< 
lialiiiiqn«  in,  222;  ult,  maamoo.  id- 
twIatKiDk  in.  aiA;  aiimuUiiag  altt^ 
ntive  inliatatioDa  in,  I9ft:  anlplKir 
waier  inhiilaiiins  in.  31£  ;  tAunia  in- 
halolioni  in.  3H  ;  inr  inliiiUtioaaia, 
lOG,  2<)0  31'^  ;  tliyinul  itihnlBlinoa ie. 
332,  3U;  tiirp'-i<tlii«^  ail  of,  intialn- 
tiuiia  in.  106,  313.  3H.  Cf.  Bmn- 
cliorriiaa 

Broiicbo|ia*unitiaia,  nicrogtn  inhala- 
tion* in.  ao:  napirouij  maaiwpt 
of.  3S0 

UraDchopneumonic  ulcpmtioiH,  >lim 
inhalalioDK  in.  3$S.  369 ;  beiUMt*  of 
•luln  inhalittiana  in,  3&S,  9S<.  KA, 
3S*;  'arlinlio  wti  ialialatioiiB  in. 
219,  352.  3H.  IM  :  ctiloriila  of  inia 
iuhiUaliiiDx  in,  3.'iB:  eopaira 'oaUam 
inlittlHiioni  in,  3A4  :  crwiaota  inhaln- 
tiona  ID,  3^2.  SAA:  ialulationa  (n. 
3fi{J  ;  juiii[<i:r.  uil  of.  inUalaliona  la. 
Ki  ;  uhmgvn  itiliiilatioiis  in,  331; 
Pvruvinn  linlanm  inbnliitiona  ia,  8^4  ; 
piiia  ail  itihnlationt  in,  8&4 ;  povn- 
iD.ttia  ifMitnionl  uf,  a(i2.  71)0;  •&"- 
cyt-'tiu  nciil  ialiiLliitiuua  in,  3J3,  3.VI ; 
•alria.  oil  uf.  inlmUtiona  in.  M4  : 
aiilpbatP  of  line  init«lnnr<iM  in,  3M; 
laiiuiu  iultnUliuas  in.  SitS ;  tar  tu- 
balattDiiB  ia.  Sdt- ;  tlivtuol  tiiltulatwna 
in,  Ui.  Ui;  TulubalMU  inUU- 
liuna  in.  3A(;  luruoDtiii*,  oil  t4, 
iahalation*  in,  342,  Mi 

BNaehoirrlKBa.  313;  hmUU  of  lend 
inhaktiani  In.  101 ;  alun  ialiali' 
tinn*  in,  Mi,  314.  31A  ;  anliMipda 
iubilniion*  in,  312  :  aatriDxaau<  inha< 
laticitui  in,  314;  bcnaLiaU  of  ao'U 
iDhalattun*  in,  312,  314;  b«SK<ia 
acid  inhaUtioo*  is,  2I<>;  IwnioUoa 
iulinliilion*  in,  206;  b[>nii.'ic  kcid  iit- 
bnUlions  in,  307,  3U  ;  enmomila.  in- 
funiuU  (jf.  iabiUlloua  ui.  3IA  ;  car- 
l)olg(>ai;iiiirhalit'iuni>ln,  SS.  214.  3)3: 
rnpnlYn  biilum  inhnhtioiia -in,  Sl3  : 
(liBiiifeciine  inhalations  in,  313 ;  Eni* 
VAict  irili'iinLionc  iu,  33(1 ;  linw-miut 
iolinlaliuus  iu.  13<,  3t&;  Forurinn 
l>itUtimiiiliitlati«.nsin.  312.  reapiralof 
for  mhiilHliniK  in,  OH,  S13;  kMi<jrlic 
acid  inliulfttions  in.  3\l:  calu  win- 
man,  inlialNtion*  In.  3IS  ;  Mtimntai- 
iag  alUirntiva  inhalaliiina  in,  191; 
Rulphiito  of  (ini;  inbalationa  is,  1S2  ; 
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Mlphiir  va>«n  iuhaUtiona  in,  tli; 

•Ml|>hitrcltnl     bjrilro^t^n    Intial&lioBt 

ill.  '1st :  tJinaiB  iahfllaiiaiu  in.  1-M. 

S14 :    ur   iufaalatioDR   id.    IttS,  31::. 

3li:    Uiraid    ioliaUriuiia    III,    313; 

Toto    Ijulaitn    inbnliuioiia    in.    31  i ; 

Wn>mliw,  oil  or.  intinlnlion*  iii,  flft. 

31^   318}  wium    wst«r    iuh«latiuii» 

in.  31'i 
BKwicki,  ilH 

Br^lmano.  31.3S.  370.  371.287.611 
Brtnoielw.  Hi.  SSI,  706 
fikmitt.<«.2Tl 
Brantoa,  146 
Brwh  mptaraWB  ^  putroruiug  mcdi- 

G»UJ  fluid*.  M,  IS3 
BikIwwiii.  410 
BMltlH>U,21l.3l3,  2SJ 
Bnutto;.  613 
Bshl,  373 
BmuMuaTA 
Jkuchud.  380 
Banu   in   ttio  uir  laaugM,  emoUIent 

ialulMiaiw  io,  123 
Burow,  71 
Bvrafi.  S7U.  3T1 
Bunuw,  lot 


CASINET,  pnaumiiie,  v.  PssanuLic 
cfanmbcr 
C*d«  oil  iabtlaiitNM.  «S.   303 ;  in  pul- 

niDMrjr  vsiphyMiM,  M3i  inpnloio- 

tmrj  gnngnuo.  33S 
Otillfw,  10 
C^ru,  19 
CiuuMaU*.  inhuiini   of  inhaUtiou  in 

UgtiM   ptilt^onam,  'i'3:  in  bnoii* 

durttuw.  aU;   in  cnurrlw.  M;  in 

CQtrm.  203 
Ouniiaor  «Qm1)incd  with    ivmiDoniatcd 

iBhaUtiDiw,  181,  2it  ;  iaitaUtmat  ot, 

OuUMbiit  indi<m  inhitldtiou*,  13(  ;  in 
Mthim,  133,  336:  in  MU^li.  13A; 
ia  palmnauf  muiuiBf liuii,  13J 

CuiimI.  i7.  SM 

CuiiM.  fflS 

Cb|wlbirM  ta  goraiin— mi  «ir,  964.  M4 

Qwbalie  acid  inhaUtioiw,  ftS.  212  ; 
bf  iMBBa  of  the  tv^HMtor,  'H7 ; 
conbiavil  witlt  amrnoBMlad  iiilulk- 
ticMia,  18-J;  in  aogiOA  phlagHMMM. 
>73:  >n  tirandiial  ntanh,  St.  31-1. 
Wr.  A33.  bU.  &IS;  in  brunrhinl 
«Poa|i,  3lt ;  In  brundiiitl  diphtliwiB. 
ttS;  in  brofichiMtMw.  2U.  lIBi  in 
btundiius  pumK  U,  31^.112.  StS ; 
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in  brati^ho-pn'Daionic  aI«inition<, 
SIS.  333,  355,  SAT;  in  braedioRtMbi, 
es,  :IN.  313;  in  oDDiprMMdur,  ftlO, 
632  ;  in  «m-yn.  IS2  381 ;  in  diph- 
thorid.  2U,  2ia.  274.  27S.  28;.  3K. 
S96  ;  ill  in  lUm  tout  ion  of  tbe  )uii;<, 
310,  330  i  in  UttiikmI  •tMCMs.Sev: 
ID  lur^mgMl  Murrfi.  3P>,  300;  la 
Ur^n^l  cKup,  'tW;  in  lnr]ri*C«>l 
ptitluws.  'il4.  3m.  in  UrjrDgMl 
ule«ns  214.  £(IQ.  3V2,3U3  :  in  tnycoKiii 
gf  ills  air  pUHigtn,  311.  360;  io 
oaeaiL,  214;  in  pertiJiondritiB  Uryn* 
fm.  SUA  :  ill  pliar^niTMl  ulcrn.  :2Sa : 
in  puLnooMj  ounCiN,  316.  in  pul- 
monary orapbjBcmii,  3*33,  913;  ia 
puInKiititrj  g.iegnBv.  Hi,  SIS,  333. 
233  ;  in  palmonHrj  pblhisiii,  88,  lUi, 
thrwuntn^,  3.19.  353.  SSA,  3.'S7. 
3Sn.  019 :  IB  traditdUt.  2QS ;  in  nlrirra 
of  ilifl  uml  mnt}-.  383  ;  in  vhoopinj 
eoiijih,  Jltl,  8S0.  Ml 

Carlitinilo  of  |iaiAh»iuin  inlialaliam. 
I7&i  in  aatlinia.  327;  in  htnocliiitt 
OAiatTli,  310;  ii  braiicliial  cruup  and 
dipblheno,  317;  in  UrjtnKiSB,  )7<l, 
196:  in  i^liaryngMl  AkUrrli,  a«V ;  in 
pharyngitis,  178;  intntebMl  Ml*rrii, 
176;  ia  LnicliPilii,  394;  inwhoapiuj 
cough, 319 

Qtrbonahtof  aoda  lohalntiaiu.  175;  in 
an^na  {^lescnooasik  £73  ;  in  a&inTM 
UiiuilUrin,  1  id  ;  innpciimUTrh.311 ; 
innathni*.  3^*)  in  brDncbialcat&rrh. 
310,34S;  intAIAnii*,  176;  inourjM, 
176.  SS3;  in  Mwxp.  170,  UB;  in 
diphtbariN,  170.200.  SIB;  inciuphy- 
wma.  323 ;  id  lanm^Ml  «aMrrt),  iSH. 
238  ;  in  InrriiKMl  tul*roul<M>i,  308  . 
in  \»Tjneiv».  ITH,  889;  b  uml 
•Tphilis.  2St;  in  uoeiia,  )73;  in 
j'tuw^uttnt  oatarrli,  30S,  3TI  i  In 
]>b*i7rigBal  sjrphilijL,  3V-I;  in  phaf^n- 
gitia  chron.  itnuinl.  aiiysa.  ITQ;  in 
pnliaiwaijr  pbthiii*.  341.  343;  ia 
imtlual  catairit,  17fl;  in  wboofN^ 
cougb.  31 B 

CarboHo  acid,  txcntmarif,  througli  ih* 
Itin^  ia  camproMcd  air,  06^,  in 
nmSsd  air,  714.    V,  alao  £iduiag« 

Carhuiiie  a«id  iuhaUliout,  ZAI ;  ■■ 
Mihaa,  at;  in  djrapMM,  itA2;  ia 
phai^r^kia  i^buIom.  362 

Cardiac  aflacttoa*.  air  )>(«-Man  in  Uio 
poa«inaUc  clumlwr  «itli  rwud  Io, 
033  ,  climbinR  in.MA ;  (Uip  inaplrif 
tioat  in,  iJ9.  inpuaUiMi  a)  '^i^flfl 
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air  to, -tO-t;  pQuuiiiiitk- iKKtKii-nt  of, 

68-ii  -5*^,  "OiS  ;  wilvrnt  iuliiti'iri'Mi*  ill, 
167  i  kuLphut  wutor   iobaUduoii  in, 

CnrduA  munclx.  wrahnswof,  climbing 

unit  mlkin],-  in.  Mi 
0«n]inr  Tnltm.  iiuufflcicncyof.  wntkin^- 

ntxl  Rliiiihinu  in>  fiUti 
Cariup«p47u.  iDhiilttioiHi  of  tbojitirc 

of,    is  ifroup    »iid    dipbtborin,    ISO, 

500 
Oviw,  OKjgen  inluUtiaiu  in,  241 

Cbmoiuh  lobnkt  pnvnmonia.  inlttlnricm* 

tu.  33t> :  pnauniHiii:  tTHttmcni  or,  70(1 
Ciuiinii,  &6d 

Cvtoraum  inhiil'itioni.  3ST 
C*[«rrhftl  inl1niiiniiitioo»,  emollient  in- 

ImlitiiKtH  in,  121 
Cfllarrh*,     v.   RMpintOif  olgtine,   m- 

burh*  uf 
Culnprhu*   pil.iiltoins,  iicoMta  of  trail 

inhnhtions  in,  HH 
CaiutiF  itninioniit.  iiiliiiliiiicinsof,  r.Am- 

moniucnl  Iiilialrttions 
Cituvlid  iobnlaLion'i,  147  i  in  n«w   for- 

mUiras,  lis 
CiiaUiFtU,  inhalations  of  mincnil  water 

CsviLiea,  r.  Pulinonar/  carltiw 

Cvlnu,?.  19.  121 

Obanber,  pn*uniiitic,  v.  Pn«aniiilio 
chiunt>«r 

Ch«mpouUloD,  20 

Chiiit«  nntiuthmiUif  A.  Hi 

Chrriy  limri'l  witrr  iohnUtioin,  13"; 
in  lironnhifl]  misrrh,  31«,  H'i:  in 
JiriMtivA  Mugh.  137 :  in  puinflil 
Inr^ngonl  nlTpctiom,  137 :  in  puU 
■lonMjr  phLhiiiia,  342;  in  vliooping 
naOEfa.  137 

Cb«7Mi-5l<ikM*B  iMpIraton  pIwnonM- 
nun.  ntnj  l-ailrit«  inbMaticnu  In, 
US 

Childno,  «r;in(;  of,  .^Sl  ;  inlmlatiritin 
ia  tUn  rii«i>  at  Ili2  :  piieomiilic 
Ipwirment  omployiii  wilh.  S88 

Chlumiv  i>r  puiuwiiiini  inhiiliilioiu.  177: 
in  diphUteriii,  177.  27i),  38 u :  in 
UT7ni!c«l  alrar*.  177;  in  pharyngr^ 
ul-con,  177;  In  eionimoitftiB,  177i  in 
vt'^wiktUin  apbtlivn,  177;  in  tlmvh, 
177 

Chlorid*  of  ainntonicni.  inhtUtionu  of, 
r.  8mI  trnimoninr  inhnlitiiona 

Cnlr>ri<i»  of  •CKliuni.  inlmULiau  of.  t. 
Commnii  MilT  inhnlMi  ionii 

ObLorine  tahalntions,  3b4;  In  btODctual 


CLO 

csUirb,  305;  la  fviaoatS^^S^ 
gr«lMi,  iob,  330  ;  in  pnlmuiiBry  plittii- 
•if,  SU4.      Ct.  Cb\orinm  imt«r 

ChlariDo  ratrr,  inhnloUona  of,  in,  9M. 
Cf.  Chliritip  inhahtiona 

Chloroform  ialiiilatioM.  98.  I3B;  an- 
mtliDHa  hj  mnioa  of,  iSii.  ISft;  to 
aaUinm.  I  iO,  A2il ;  in  rhnrcn,  1  Ml ;  in 
coiiTuInivc  conjili.   9i(,  Mti;  la  da»> 

IuamnliTO  piiautiiQiiiii,  344;  in 
}-iipnm«,  IWi  in  (pils;«jr,  Il4i  in 
injlafflmntion  »f  Uirturj^,  1<(),  33B; 
in  pulnioDary  pltthina.  344 ;  iQ 
npjitmnof  thaslQitin,  140:iDb«Ma*, 
ltd:  in  whoopiascoiijrli,  88,  I40 

Cillnrofunn  jNiiMming.  uivgea  tnhaln- 
tiouB  In,  2ti 

Chloraviv,  pocnaiKtie  Imlinrnt  at,  ijt, 
708:  axjfttm  mhtiUtioDa  >»,  344 

Cborditia  v*nTn>nInria  and  vo«&lia, 
i«f1niig«iit  iDlmlntioiit  in,  161 

ChiiTnN.  cbloraform  inlialaLiuna  in,  140 

Cllriatiaon.  83, 

CburcMII.  UO 

Ciuculini.  Rophi*.  Marqniac  il«,871,M2 

C>g,iretiM  a'EBpic,  134,  >36 

CigAn  Bod  cij^rotlc*,  in«dicM««l.  Mi 
of  balladoana  Imvyis  ailnnlid  «ith 
Rallpvtns  ITfl;  of  Mnnabl*  indJM, 
W.Sii:  ofdigilaltBlMTMaatunuad 
«ritli  inll[i»tr«^  1*9  :  of  nitra  X^ptt, 
134,  178  ;  of  tirunonium  laarra.  133, 
•aiunifd  wiib  niire.  179,  326:  of 
tobiicoi  IvnTc*  muratod  witli  ntlrr. 
1 7* ;  with  uraoaic,  233  ;  with  LMHiuie 
afid,  2111;  with  iiKlii]*,  'iSO;  wilk 
■narmn-  praHpiMto,  r«i.  231 

Cimiliiiion.  m  dimtnuiionof  riirprPMiirc 
on  Itie  tliuFJieiv  aurfncc.  AW ;  in  n- 
pinition  inin  compmtiml  aiT,  480; 
in  rxpimiion  imo  rorelSad  nir,  494: 
in  innplnitioii  of  cumprcined  air,  461, 
witli  eipiniLian  into  mrpllMl  air,  Al  4  : 
in  innpiraiion  of  rar«ll«d  lur,  4S7;  i& 

SKloDJiud  expiration,  £81;   in  mre- 
td    nir,     718 ;     in     rifiht     beail. 

deep  intipirsUDne  in  diatnrbancM  of. 

&70 
Cinealmort-  ilimarbniicea,  drap  kiapim- 

(inn»  in,  fl79 
CircuUtur)*   orcana  in    prulDnstnl  ra> 

pinttioD,    C8i  ;    in    cbe    pRvninatic 

chnmbur,  (62 
Clnr,  .189 
CLark«.  HO 

ClimWng,  mpinUion  in,  iS8fl 
CltchtJi    jmnokiUt^vt*,    V,    Poei 

diombet 


i:loM«i,  370 

CiHil  du«t  in  the  Mipinitory  orgfiTW,  30 

Con]     f^     iotuliitiuii*    In     wUoujiing 

»iit;li,  $19 
Co«i-!iTw  oil.  inhnUiiiinn  of,  »S 
Cuuu.  370 
Ciittvv  vupiiur,  ielmlalido  of,  iu  rarvw, 

sua 

Coiodet.  eii.  713,  '1«,  734! 

Col-3  ivir  idiiiluiiuiiH,  9i,  lasi;  iMidy 
t^mpumliirH  iu.  110;  disinfKlion 
with  ngnid  to.  112;  BSvhuniiis  uf 
giMM  in  ihp  tunipt  in.  IIA;  in  aauto 
eUDt^OifttA.  IU;  in  ny>^  tnurrli, 
341 :  IU  uibmB.  1 10.  ilA  .  in  tiivn- 
i^liinl  aUnrcli,  113,  31u.  210;  iu 
cnfii(>,  11(1;  in  iliplillieriji.  116;  iu 
fcl-rila  nuJitJieF,  t)8.  114;  in  bicmor- 
rliHgM  of  rh»  ro*]i)niioryur(rn.n«,  110, 
J16;  in  h7p«n»inii^of  tb«  T«epinitonr 
orgaiu,  113;  in  itifei!tiv(>  disenw-s, 
J 14;  in  inlUnitnHtiiini  uf  tlie  uml 
ciHlir.  11A;  in  iafliirnmnlimw  uf  tlio 
phnrvDgul  coTtt^,  114.  in  liirTTiK<inI 
caliirVti,  113,  -iSli.  21>U.  Sii);'  in 
UiT-nCQ'kt  tubcKulusiii,  90S ;  iu 
Jiirjnf;ml  alci>r>,  303;  ia  InrfiiKitia, 
1 13,  I  IA,  ami ;  in  nwi!  I'nlnri'ti.  1 13  : 
in  pUaTyD^^ciilnrrli.  S6ti  ;  iu  ftivu- 
im>Jiii»,  IIJ;  in  piiUrnmiiry  oiiifilij. 
fmmn,  titl;  in  piilmomrj'  {>!itlli>lli. 
11  J,  thnouiiiniE.  y.\6.  Ut>,  341  ; 
In  TTifArMorf  iunuflli-ioiicj,  HA;  in 
tnicli«latUrrh.  lia.lt'KI;  lutruclie- 
iti>,  lis.  115;  iv»pini|qr  fur,  DS. 
115;  •Ntwiicna  in,  111;  iroiicadii- 
ti«nn  in,  11]  ;  rMtt-])!  in,  1 10 

Cold  of  Lofanlcd  Hiiidft,  iu  Mtion  oa  tb» 
recpinitary  urt^ijn,  6B 

Coll]  vstnr  iQhnlnli'Unii,  MB;  eipecli^ 
niioD  in.  NT:  in  nnjpTm  ;ot»illiiTiii, 
117;  in  &«Tl)nin.  119;  in  cnMrrli*, 
117;  in  c?rani>,  1L9;  in  htciiiurrluitfii 
of  tin  laiiKs.  119;  in  hii-iuvrrbutp  of 
ti)D  'jrnl  cnTity,  348 ;  in  infljimiiiMii^iiB 
of  li)>i>  ami  caritv,  117  ;  <»  Urvnjtwil 
nMrrh,  UK,  S8d.  ^litU;  iii  Inr^-ncrjil 
(liphtbtrti.  Ill);  in  lurj-nneBl  tiiTi*r- 
CQloKi*,  30(1:  in  phnrjru^frAl  uilarrh. 
117  ,  in  pliar/neinl  lurmcitThiitC''ii 
2A8 :  in  i>linryiit;iit*,  117;  in  pul- 
munnr; luli^rculoni?.  1 19  ;  iiitrachsnl 
cauurb,  IIS;  is  tnwlicil  UipbcIiWA, 
119;  Im-hcA  in,  118 

Calliulon.  11, «1^ 

CullitnlMD,  6».  79 

Coma,  inhtilittiaDS  of  cituatia  amrn'oniii 

in.  na 


Cotuniun  *att  inlinlMliunH,  171  ;  com- 
binod  inih  Unnin  inhHlniiona,  m  ; 
III  it[i^liiii  pliU^muiituia,  273  ;  in  ajvcs 
cnciirrli,  342;  ia  lunbmii.  3S7  :  in 
liiv>ni;tiiHl('ntarrli,  17E,  310,  311.  34(1, 
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gti'ia.  121;  in  p*iTacli]r«wloiM  inJUni' 
niatioiiv,  ISt ;  in  |>h>^agMi  (Warrl'. 
'iVJ,  24)6  i  in  phniyugitii,  121,  bjprt- 

SlnuliiT-j,    '.'I'i;    in    [ilil(fin«ao««  ii>- 
inimUioDM.    Ill  ;     in    p«oudi>tiU<m- 

Imuuan  iufliiinitiuiiuni.  122:  in  puU 

munnrr  {ihth'ai*.  34i>.  24i'> :  nscnldB, 

12}.  in  imchrftl  cobiTTh,   1V1,  SftO; 

in    ulcc-niirv    pncwwrB,      122;    iu 

woundv.  I V3 
l-^mphTwtDA,  r.  PnlnoiMU?  mi>lbj>n>* 
Kuipl)Ti*inii    Kvailia.  |iii*DinaUc  iroal- 

moBt  of.  H I 
Eiijiivina,  [icpfimtifiit.  ftnli|>utrid  tn- 

haWi'jtii  in.  ISA:    [VFUttiiiite  UMit* 

moiiiof.  A6l,  6A4 
I^ol^  carlonif'  acid  tntiAl«t>aDi  tbara. 

Cms  wUcr  iDlmU(ii>n».  231;  in  apex 
Mtarrh,  241;  id  UrMicLiiU  cottctlii 
a»«,  Sll>,y40;  inl-ra<ii<liiti»,USe;  in 
brcDehorrbirik.2Jft;  In  cdcyu,  2S2; 
in  dcaqniiinatiTE  pnvnmoWM,  344  ;  in 
Inrynjt^iit  (•xiiirrh.  33lt.2HS,  2M.  MO; 
in  laiTugu-rntL'livititi. '£36 :  in  ^aiyi)- 
gnJ  carnrrli.  236,  3se.  SW.  »t4  :  in 
pliMTngilis,  H6;  in  rnliiiijnnty  iwi* 
pEij'S'iiift.  8J3  ,  in  pulmonary  [ihihisi*, 
be,  tJir«>.i*iiii>g.  ase,  34U,  }44i  tt> 
UhcIimI  Mtkrrh,  330.  tiV- 

■  Ent*Phlu(iMun|^'-iiynif>tonii.  C8! 

I^i^oUiit,  inlinktvoni  witli  Mgaid  lo. 
24.    V.  ttl-o  E)<ieluitilii> 

Epi^lotiitis.  uaLrtngvnt  lulutoiioa*  lu. 
lei 

K|ntr(>«^.  mnyl  nitnt*  inlulntiau  in. 
140;  vLlMvfurn  inbnistioati  ik.  ItO 

KnlmiiBn,  Iff 

P^nid  ci({nre'ttw.  1S4,  32.V 

KiFiM.  p*nnlp&iian  of.iotti  t)i*TsapM- 
loiy  orgHnx,  tl 

Kilior  inlmlniujii*.  8K.  139.  3M:  nar*- 
thinift  tiy  mmni  ■>(,  l.tU.  1X9;  tn 
<i[in««.  140;  in  Hsphyiia.  328;  in 
atdinm,  140.  320 ;  in  raanilnr* 
cvogb,    eS;     IB  dl>pn«*,  tiO;    ta 


ISJ}£X. 


vm 

hj^uiul  nfleeiiooB,  22fi;  in  inOiiiif 
'  RMtionaf  tbiluogK.  HI ;  iu ptiUiitui, 
[l40:  in  »7iiciotio,  220;  In  whoopimt 
enogb,  8S 

Gtk(n»l  ails.  intulAtion  of,  in  dcMun- 
Bwtirv  poeunioniu.  314;  iu  Ivtri* 
iwrrotM  •tvpidn,  Sit;  priwcnitioa  of, 
iato  tfa«  r«*pimt«nr  orKiiii*.  47 

EA7I  bronidv  bhalaliaun.  188;  \<ro- 
mine  ishftliuicm*.  93,  SUC,  in  cniiip, 
3tM.  in  dtplilheria.  206.  io  piilinuMrj- 
ni^TMi'.  at 

Suiyl  aihar  (oitKnu),  infaalnlioua  of,  r, 
iUDjl  Biihtv  inttaliiiona 

&li;l  iwli<l«.  inlwUliuu*  of,  in  luthmiu 

£»Biill«F.  ISl 

£waljrtxol  iiilial^inn*.  03.  323:  in 
tooocbltii.  'i'H  .  )□  ilipliihrria.  22(. 
S80 ;  in  cdiiuoooi'ciia  of  iL#  Iqhk*. 
334;  in  lAnn^-ml  ulruis,  Mi:  111 
pulitKioary  phlliiaiN,  2'H 

£MiJ>plu  vii,  iabAkCiQiw  of,  t.  Eucr- 
1)rpt»l  iiik*l»lioii* 

SikBbm  IM.  17s 

EvEvt-lMurteita.  mhiUlinnt  of  tlw 
WMRI  WBtor  Iherr.  :ia8,  'Jfi4 

EzuulMfliala,  KCtiU.  cold  KirinliitUtioii* 
■a,IU 

BKrlwage  of  giiMs  in  ihv  luugi.  air 
fntnn,  altorod.  irith  rcipiiii  10.  i<ji  ; 
n  nld  nir  iiiliHl»liiMi*.  I  lA  ;  ia  imid- 
MWM(1  <ir,  66U ;  in  ilMp  inipiMtion, 
A'B  ;  in  ^TpimiciTi  into  eamfmmtti 
Hir.  41!>:  in  BXptrwItug]  itilu  imnflcd 
tdr.tii  ,  in  inapiratinn  »f  romjiriMidd 
■Ir,  447;  tu  iiMpJntiiiju  uf  rar«ll(0 
■ir,  4A!!  ;  in  iiitru|,irn  iiihulKliuiif, 
34ft;  in  fii.Tgiin  inhiiiaiiiiu*,  2t0;  in 
nnltetl  air,  'IC,  iv-fintiun  wiili 
n^nl  to.  67V 

Ea|>Mtoc»tio«,  «o1d  mtn  InhAUtioni 
villi  rKgud  to.  117;  witb  IwiMinic 
iuhalatioac  i»i :  viifa  bdounc  Kid 
inbaUtiun*.  21(1;  viib  comprcMioii 
U  tbonu.  aos,  vitli  int]iir»iicMi  of 
enmnr»Mcd  nir.  ilS;  wtili  prulannit 
•xfintioa.  5S);  vith  wilipctre  iali- 
klioa.  178,  nnJ  f.  SpuO 

Kxpinitun,  «bii'>niir>>J,  677  i  fm™ 
ttcnaer  into  mnr  «ir.  711;  ia  eot,- 
inmd  air.  St7 ;  in  axpiratinn  itiio 
ni«S«d  air,  4M;  iaflaantxd  bjr 
tbuvari*  wmpraaaiuD.  flOV :  tii  iwpi- 
mkia  (^  (DtnprMMil  air,  41(1.  407  . 
in  nndtd  air.  TIA;  pmliitierJ.  Uli, 
■iWs>7  ud  circuUtarjr ui^pM  io, 


FAT 

{■Iipiralinn  into  MmpfwoMl  air,   379 
448 :  afWr  inap)niU<in  of  coinprHM 
air.  CIO  ;  aflvr  in>|ttntion  of  moAa 
air,  MS;    nrtcrid    ituaicn    ia,  4St^ 
eirculaiioD  in.^SD;  exi-hatievul'catM 
in    tba    iaiigu    in,    450;    sspiniotT 
mtt>cU«  in,  4S]  .  hwrt  ia,  48u ;  pna- 
aaiw  in  the  ttoi(i(?  avatom   is,   481 ; 
pulio  b,  481,  469:  sMORdnn  affKC 
of.  487 

Rxpirniion  inlo  ratofinl  atr.  372.  *64. 
4ilB;  Atln  icapiratioD  of  r«inpr«t<*nl 
air,  (ill;  tunic  ay>Mim  in,  491: 
art(Tial  Kufiion  in.  49b,  499.  iOi ; 
bliMid  preuur*  in,  49S  ;  Mooi  *««m)» 

of  iba  rH|>iMtoTj-  miuwu*  membnuM 
io.ADS;  eiKulation  in,  lO.t ;  eonaOT- 
itMlieatiuiii.  Mi;  i\\spa<Baifi  mnnK- 
tiun  witli.  4fi0:  eirhaiiica  of  caaM  in 
thr  lunga  in  cunncctiou  wiji,  441: 
npiEaiioa  in.  4i6 ;  cipiialotj 
uiDKlea  ia.  IfiS:  bt*n  la.  4M ;  ia 
anKDiiit  of  th«  yvlvwauj  eirculatjcv, 
573;  in  a|ipx  <i>tiirrli,  341, £80;  to 
aathtna,  AAU,  714;  in  b«r»eMal 
nTARh.  539.  &33 ;  in  eardi*e  afi««- 
liuua,  um.  Ki;  in  Mviliea  of  tho 
liiii£a,  Mi  :  in  ilaaqiiama'Ke  pnau- 
Btionin.  M3:  twiii-aiiuuB  fur.  K3:  la 
diaaoata  uf  tbe  circnlatDr^  organa, 
MS;  in  tnip;onia.A'i4  ;  in  inflainaM- 
tionof  thv  liiiiga,  SS9 ;  in  inaulHci^riipr 
of  tba  aoni«  ra]T««,  h7ii ;  in  iiimfn- 
eiMtey  of  th»  iri<ruapidal  ralvc.  574 : 
in  phihisic*]  liabii.  .SOT  ;  in  jiU-uriii*, 
A>V1;  in  palmonar;  (iinpti5M>ina.  4dV, 
480.  A87.  uomtiinad  wiib  cumpn^ 
tioo  of  tbo  ihomx,  810,  714  :  inapi- 
ntoij  nioaetiw in.  458 ;  iuD|i*in,4M, 
4M,  404:  ['ulaiounr;  vra illation  ink 
497;  pttlM'i),  49(1,  571;  rc*><Iual  nir 
in,  458;  aMvadity  affMt  of.  503; 
ihwas  ia,  45.V  458 ;  vatat  in,  4S5: 
Tital  Mpaeiiy  in.  460 :  wttli  Ibonrie 
eamprtMioo.  610 

£>paralon  fone^  in  sipimlion  iaio 
nradcd  air.  456 :  iotpintma  of  nm- 
prcaatd  ^r  vilh  ivmril  w.  447 

Expintary  aiuoclua,  in  •xpitnlivn  into 
tomppaawjil  air,  iH  ;  in  aspirativB 
into  lanlad  air,  4i8 


FACUINGHS.    iotwlatioaa    of    U>« 
iniDaral  wairr  uf,   in   pulmouarr 
aflipbjrarnw.  fiH 
FaaUni.  22 
Fal  fiNiait>Mi  in  cowprvaavJ  air,  m 
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PAT 

F'llljr  hMirt,  walbiiiff  and  climbifift  in, 

SSA;  pnnunnlicirMiniitiLof.  ATi 
Farror,  179 
I'l'^rik  illwaM*.  cot<I   ait  iDlwIatlona 

in.  8(t.  :i » 
Pebria  nrrvou  slupidn,  inhntattoikf  in, 
'      «% 

FpyUvM-li.Sa.SI,  01.  339 
Ffnoi^lit.,  3"0.  571.  oT^ 
Ffmitn  «i->qiiii.'hlorutiini.  inlmUtioni  of. 

V.  Iron,  p'hiori'la  iif.  inhiiUiioni;  anl- 

jihuTiouui  I  uha  III  I  ions.  109 
f:lirinuii»  tsiulBtioM  in    Inrrtis    nml 

irnchnn  rniiitivoil  hj  nutrBiil   ipImU- 

tiuDf,  14S 
FiFiaWr,  1«,  91.  R8,  39,    11.  IID,  12&. 

irj,  IS6,  Ida,   lAe,  IBl,   163,  802, 

Stfl 
Kiblm*.  146,  Ue 
finlwr.  S7» 
[>'inkler,  STd.  40T.dia 
■  ]^ir-)cKr  oil   itihalniioBi.    03,  iifi:    in 

apex    cniarrli,    341  ;    in     I'lvincliul 

™t«rrb,  3jy,  in  tfHnpr«iiwJ   nir,  619, 

liS<l,\22;  in  brom-hiei^tiuiK.  al9:  in 
titonfhn-pTiii'um^nic  nlntmliunt,  HpU: 
in  Miiptiyamia,  333  :  in  imrHiH  n( 
rocnl  conls.  3US;  in  pbtliiii*.  3*1. 
343.  Ut 

Fifcber.  Gli 

Fischl.  fi37 

FUalc  Ireithiiis.  679 

t'Uurj,  «I3 

Flint,  p*rli>.-I«it  of,  in  Ihu  rftfinttoaj 
'•rcana,  30 

FliiM.  IS 

MuttJii,  iiihalaUoiifl  of,  und  penetniian 
into  UiB  rMpimtory  orenn*.  26.  (i<l.) 
Vii;  ttdion  of,  'it:  ntid  nWq'nDa 
ill,  6(3;  und  their  l'.iii|wraiurw  willl 
tctnirJ  <o  ttio  icvpTn>t"rv  orguti-i,  AT  ; 
ii]ipiiwita«  tiir.  SI  ;  tboit  ttmpM*- 
rHi«,8ll;  rf.  InJiHlnciirna,  InhiUiitiiry 
upmnifns 

Flaitla.  iiuli'rriwilioflof.niiil  tlirir  pene- 
Lratiui  into  ili#  r*»[iinit(iry  oTif»iii 
29.  (id.)  -J9.  (ill.)  as.  nppnnlu*  fur, 
ST:  l'T#tMin,78,  (Id)  Or.  l«np«Tn- 
ture  in  Thuie.  76,  (id.)  76.  (id.)  ?0 

Fotrater.  21 

VfUj.  814,  eat,  643,  SS£,  66-1,  Sflj, 
08CI,  B82.  BBS.  "u? 

Fontaine,  016,  niT.  liAO 

Funi);:i  boiliai  in  lite  »;^ulii  iift^F  in- 
IiHlntiuni  af  tlirni,  4'.'.  61  :  ill  thu 
urini'  >flcr  inhnlnticni  cif.  ti  ;  prnr- 
tmiio&of,  iDloibfrro^piralorjorgniu, 


Forlniiini.  371,  61? 

Formic  iK>id,  iabulationa  of,  iS6 

Fnp*ler.  V'ou.  218.219 

FolliorKill.  !U 

l-'inircroj'.  Ill 

l-'oiirniii.  lA,  :!1.40.«S 

l-'Mcn»|i>n.  jn 

I'naMFur.  GIS 

b'nnccia.   H13,    GSe.    «£l.    MA. 

T(I7 
Frank,    17,  360,   409.  470.  473,  474. 

47fl.  4S1.  48l(.  48t).  I8S.&IKI 
Ftilukol.  17.  71,  2.VU.  2/iff,  3«S.   37A. 

4ie,  439.   4(U,   CIS.   070,  722,  7S3, 

72A 
FmiiuolAJ,  Mrln(ii«  ifid  inluilali 

at,  -iAS 
Frivi,  177 
FronUl  rntJirrh,»nlplturwnterc,iiilM 

LiOTm  nf,  in,  364 
Fuclie.  172 
Fuiiiiif^tiiiuB  wiib  rnnnnHa  indka,  ISA; 

viiii   Divrc'irj,   J!tl  ;    with  urcocic 

r«nodi«*,  13]  ;  «ith  mtM,  v,  Kim 


.1 


ptpi^F 


G.VL?:srR.  8,  19, 
Galilei.  9 


S3,   124,  181, 


J 


Ouijrene  of  th«  lunr,  v.  Lnagrv  fan* 

cnn»  of;  tfnitt,  osTgtn  uImIUmu 

in,  ata 
Oaa   inhalaiioQ*,  60.  238;  uppnnuna 

fur.  03 
Oai  puiiiDiiiiiga,  uvrmi  inhalotian*  in, 

244 
6mm  aiMsl  to  rom|jrf.Ksiiil  air  for  iiN 

Mpiraiioa.SAI.AIS;  tlirirppnalmiion 

into  tha  r«9piniiDrr  orsiuia,  2S.  SO. 

10 
naaomeMp,   dfffnnilDa   for  pnntnatj< 

treatment  in  I  lit  principle  i>f,  SSO 
Giiv-Lii<i)ii<-.  7tV 
Hei.hBPil,  2M 
Origrl,   17,  829.  3:n,   373.  37*.  417. 

431.  4^7.  13«,  141,  iin,  AI6.  ASO, 

Hi.  S*&.  6i9.  Hi,  A19,  AH,  OGa, 

Oeipol.  .170 
Gnnt,  61S 

Ticrhanlt.  38    80.  II.    flS.    138.   U7. 
100,  i;.^.  3ie.  319.  .Idi.  M7,  0«0. 

8I>9,  ftlO 

Gpnniin  iiniltr.  aatnnilcd  viih   nirrv, 
intiftl^tiuii    of     ilti!    rapoura    tbn 


J.Y7>J5X 


Oervr,  36S 

GmmIt.  is,  173 

Gimb*rt.  StV3 

Oindtod,  613 

Cwliui.  »6a 

OhkUicT.Sia.  718 

Olntiia,  iak»lniion3  wiih  regknl  to,  it, 

Okltw,  vdMiM  «(,  tauiic  ndd  iohala- 
ti«m  in,  lU 

Ckitliik,  ipitfni  cf,  chloroform  intnU- 
ii«iw  to,  140;  fnmphor  inhiiUlinni 
hi,  227  ;  Hilpfaur  wnler  iiilwIaiiutiB 
in.  2»l 

OlTnriaF,  Huinic  aod  diiiciWrd  in,  da 
ttio^iqiOMiif  inlMloiion.  \6h 

Oljcvniw  inhaUtion*.  I3<!i  in  bruachinl 
<>itnrrh,S40;  in  dta^iinmAtiTr  pacD- 
Maain,  14-1  ;  in  krjngc*!  pntArrh, 
tit;  is  pk*Tvaf:t*i  otitjiiTU,  2fltt:  in 
1  nlwn.  IMJI ;  In  jiiilninntrv 
''flilln«iB.  Un.  S(4 .  ill  imchMl 
(klArrh,  340 ;    in  nWn  nd'  tlw  onl 

G1j:«7rriiiii  iiatd  for  uiliiUatlcaH,  ISJi 

OaUvcliniipd.  ft) 

Gaathro,  6111 

aaltfcloiii,  23 

Oont.  <ajg9ti  inluliliaiu  in,  Ml 

ClfthuD.38,Sll 

Onndidifr.  tM 

Omtrattc  10.  39 

GrrJt.  i&i 

Orinaacer,  S04 

Ori«Rtrd,  131 

Ooinrd.  «13 

ttMnk*.  Vnn.  9 

OnWutrd.  «17 

Om ftnUc ialutAlioflii,  ISA:  comUiio] 
wtih  bftbainii-  iDhd«tioni,  2M :  in 
bvocxliUI  cktMTli,  i*<i :  tn  cwjtm. 
l«i  in  li>ryp|;»il  fnUrrt,  SW;  in 
f^ilrTiv««l  iilnr>,3S3  ;  id  piilrooiMrj 
'fblli't>i>.  ItO;  in  (pvh<*l  ounti, 
34* ;  ia  nlem  of  tlio  oral  f^vilj,  SM 

OtJoihrr,  l(r 

Gnibrie.  115 

Gnlnitnn.  2i) 

GoitnMnn.  374 

Ouyoc,  179 


HAAB.  no 
JIaliituiiting    uf    lb«   MvpinbVf 
ora*iM  to  imUlioiw,  H 
Ukbuiu  j4iil)iiicii(.  (oennniie  tmt< 
aunt  lu,  MO.  GIM 


HU 

Utdm,  618,  07S.  tlO 

Vmmoyty^tK,  acrtAlc  of  l««t  inliAl 
in.  IHl :  MFiie  neid  in)i*)uiou  In^ 
88:  alnin  iohiUatbn*  in.  14(t,  301; 
nlilnriilo  nf  iron  InlinlnUona  in.  147, 
26L  :  ruM  whIit  inlinUorjai  in.  tl9  ; 
CKoaule  in1iit.lnti«iu  in.  210;  tr*  in- 
halktiaua  in.  fiSi  iu  mmprMwion  of 
tUa  Itons.  810  i  intuilnti«iM  id,  Bt; 
pOMtmntic  Ireotnumt  «^  A7S,  in  tb* 
pDMTnnli^  ph&mN'r,  7«l  :  fMpirMor, 
in«li<?.,  amiOojrKl  in.  8B;  Mjpfio  in* 
IjalBtluiu  in.  3,^& ;  tnaule  acid  iii)iBl»< 
ti"n>  in,  88.  US  :  UnniD  inluliitiona 
in.  i»a 

Ilainitiiriui««*,nBuiiigi'nl  !nh>ilai!(Hii<ia»^| 
1^1 ;  fruiii  iliv  brunchi.  r.  BmacUmX^M 
tiwfnorrhiigM ;  from  ihe  luns,  t.  Ila,-. 
noptjraia;  ham  tlia  nMlril,  p.  Nn»- 
tiils  hitmorrhn^Mi  from;  frum  lh» 
phM7n);«id  mtiij.  r.  PharjngMU 
liQMiiorriiMee* :  fmn  tba  irrpinwtf 
orpina,  r.  Koapinttooj  ontnmi,  tut- 
manbneranf;  frun  ihct  imcfara,  v. 
Trm-IkuI  bMHunhn^ea;  \»  tbe  oral 
ciirily,  V.  Afoutb.  iMtmurrhflKM  ftvta  ; 
of  tbe  iHryux.  t.  l^irjrngeal  baun«i^M 

HipmorrlmidHl    hrniDrrtui^    in    wmi^^™ 

pr«in«i1  nir.  6$t ;    ]in(-unanti<  traat- 

uivul  uf.  S64  .  aupprraaion  of,  CH 
Hnsrr,  182 
Ilnliiut.  S 
BiiiDol.11,613 
Hamilton.  144.  I4A 
naniaeb.  17.9es.  4»0,  5tS,  Ma,M 

880.  687.  888, 880 
nirllu.  S18 
lUrwood.  IS1.337 
Hutinet,  230 
HaUKhiun,  813 
Hcufce,  17,  »4,  188.    878.    878.   SSA, 

A17.  8I«,  8Sa,  WT.  888.  H8,  »1, 

oOA,  m,  8M,  UV,  8411,  ««,  MS. 

807 
IlaiLinaiiii,  U.  BO.  01,  IV8.21A 
liaf  lailinM,  lobmo    iahahiion*  in, 

138 
Boadadi*^  nStra*a  axii!n  inhaUlioo*  in, 

144.    V,  alao  Hrnlrnni* 
llMrinK,  nfTicttodK  of,  atr  prrMarc 

pBvaiBalM    cl;i>aitHir  vitli  racud 

833 
Haarina,  oimB  ol  in  oamvwtmti  nif^'' 

840 
lii«n,  IB  conpnued  idr,  *M :  In  «. 

ptraka  hMo  DuaipnaMdair,  iIKi:  in 

eipitMlok  iiitg  nRlUil  «r,  iH ;  ia 


I  in, 

I 


748 


IXDSX. 


HEA 

implTntiQu  of  cocnprvu*]  nir.  4St, 
4'9.  witli  fipiralojD  iulu  ntrsfiiiil  air. 
i\i;  iu   inipinition  of  inKfifd  «ir, 

B»iU  ronmiimi  of,  in  entaproimtd  «ir, 

e;i 

HMt-«ii)i4rAviD|:  reiDodlH.  IoluiUt{i»* 
of,  li'O 

H«l«l.  .'is.  ai2.2ft* 

Usmiertini'i  •yni]AthiMi-tontoK.  nngio- 
(piuiUta.  luujl  DrtrHe  iuWlHliuat  Id, 
MS 

fiemtmrk  inhrvlntiom,  V4i;  in  bronatiinl 
iMnnh.  >l<l,  311.  iti;  in  Inrj^ngpul 
hTperte^threi'i,  U3  i  in  pnlmuiuri 
phthtiia,  313 ;  in  trMcbenl  lijpcr- 
■4Uioiii>,  133 

IlHiHhaw,  K.  TIO 

Hermann.  143 

HamaUi!  nfiectioiu.  mureurr  lubattllona 
in.  SS3 

Bcfriff',  0)2 

llrubnK,  31 

Bi^tMcmep-,  7.  le,  U,  121 

Hirt,  Tl.  U 

Hint).  W,  20 

HtMrii'iiou.  itiniiKiniittiHl  itilmUiionii  in, 
IHI ;  iMniiihir  inuAlfttions  tB.itl 

Hiiaym.  3M.  37A 

Bchn.  41.371 

HoiRIT,  6 

llofpf.  13 

llup|,o.S,.jIer,  22,  211.  238,  2*].  817. 

692,  ;ai 
Hcil   wiitor  TnpnuT*,  inbnliitton*  of,  in 

(-nrTlJi,  'iH3  :  \a  iliphtltnriH,  27S 
KucttV  W.WH.  iSi) 
HoMhud,  II,  19.  131 
Hut  do  II  ion,  nOl 
Ilydrarnrruni   biclilaralun  cnrroiiTUm. 

iiihiilatiuu  tit    T,  Mercuric  ciilurJ-Jo 

iii)iiiIiilHiiiii 
H^-tlKlLV)Rlo^.  13,  B6.  lOQ 
Hydni^en  giut,  ttilinUliou*  uf,  2i\ 
llyilroi^niiiiaa.  inlmUiioiiK  of.  S17 
HfoncyiVDiijH     inlioliiiioti^.      132  ;      )l 

mUuiiiv.   32^ :  iu   limuehiui  cararrli. 

Sll,    313;  in    bmndiiiia.     133;    in 

•nphjacRiit,     333  ;     in     puImonAry 

pblhioi*,    l'i\     343 ;     >ii    trIi<»)|Hii£ 

«>u;ll,  133.  319 
Hjrp«nMiila  of  the  pulmonAiy  firvnln- 

iion.  pnminnttc  irHttmonl  in.  'iW 
t[v[wnMthniis     of     iii«      rs*pir>nory 

mucoua  nucmlirane.    cuoiutu   iulialn- 

lioiia  in,  183 


m 

Hyp»nnuiiptiiiit«  c>f  pniMwinn 
tiuiiti,   yitj  ;  dininrcctiou  by  iiu 

207:  in  Hphlhuui  fmcr^riO  of' 
owl  cnvity.  207  ;  in  i^iphlhorin,  20(. 
280  ;  in  fiKi>l  IhkhUi,  307  ;  in  Utja- 
gml  nlren.  307 ;  tn  pliarTngml  nicer*. 
i<i1 ;  in  pulmonale  puer«iie,  30T. 
S32  ;  in  piilfid  brinchiti*.  207;  in 
whoopioR  cough,  207 
llj-ttoria,  (unjfl  ijitrili  inliitUliOM  Id, 
14Q  ;  Hlivr  inhnlati'.>u>  ju,  Ht ; 
Bliron« oiiilc  inlutiitioiiii  it\,  144;  jv 
■plmtury  diiitiirl'<iinri-«  in  nvrrt. 
wmMnii  inhHlatMiiB  in,  226 


rcE,iiU)»tB<>MMor,  M 
let-water  inlu.lAliona,  IIS;  in  Iw 
marrhugM  of  th»  «rnU  c«rlty.  S&8 ; 
iu  bvmoFilnBw  of  ih«  ]iliiii7n||i>iil 
cant;,  2611;  la  \arjngit\».  ii«n>tidii'- 
niniout,  38B  :  in  (ihsryngraj  «ai«ic'li. 
367  :  in  pWyugitls,  272 

Judiui  ItuDip,  intitjiilitiiis  at,  V,  Can- 
nnkia  inilicii  itiliuliitioni 

Infectious  dit«naiM>,  n;>pir«tor  won  lii. 
02 

InfF«tivt  ilitMMa.  bM)MMr«  of  •odn  io- 
linbtion*  iu.  211 ;  culd  nir  inhnU- 
liuuk  ia.  Ill;  nr«Red  air  «iUi 
n'Knnl  (n.  31 1 

]nlii>Uli»n«.ofacMoiium  nnglicBin.  330 ; 
of  BLiaum  oraniaiicitin,  M ,  and  oi 
oih>-r  vuUiiikncr*  und*r  ilwir  Mrnul 
hi'udiiigi 

iiihuliiorj-  .ippBP.irnft,  la.  61  i  Bm- 
»c«r»,44,lH,  :«.  7S,  104,  IU«,  117; 
Parrin't,  W  ;  fur  ptaou.  93  ;  for  mwli- 
ciiKil  lluidH.  61  ;  tor  >oJid  bodici,  SA ; 
for  Y«pQiir».  Hi  .  LbwihV  \*.  flS.  17, 
B^OB,  lOS.  173 1  Mondd'a,  M  :  Mnl- 
Uiitfu*.  4\,  (Jl,  78,  78.  117;  Sio- 
n.«y«r'^  Hi;  Oflrul'n,  7S  ;  Kicbnnl- 
■uQ'«,e7.  S94  ;  8«lM-0ir<.n«'.  11.  CI. 
73,  M,  87,  11)9.  UI6;Schniiil-r'',G3; 
t>ii*gle'«.  4^  ij!4.  SO.  106;  WiildiMt- 
liurg'cCa,  84.  Of.  R»iipir*ur  intiala- 
lurrroaali.  88.  aa-i.  35.1; 

Iii.->qIJi«i1,  uiiruK«n  iulmUiiitHKi.  24(f 

Insoiuiilii,  mtrvuo  vxicio  iuhitlaiioDi  itti 
U4 

IlUfpir«ti«nafcoin|itVMo<luir,372i  ftfle* 
ihoncncAntMis,  a63  ;  nruritl  loii»i*i 
iu.  476;  blood  pretsnroin.  (01.  463. 
4B7.  477;  litiHMl  VBRMiln  of  tli«  n. 
tpiniinfy  nuieoni  immbrviM  in,  303 ; 
nrcaUuuu  in,  4S1,  viib  cxpirniion 
iiita  rareflciil  air,  &14 ;  catiitft'indKi- 


IKS 

l*MM.  ASS;  <i«)iiuigB  of  pmem  in  tliB 

Ibok*  (tiirinf;,  417  :   »|wcinratJoD  in, 

14?  ;  eipinrkm  in.  <40.  467 :  baiHt 

Jb,  W,  473,  vitfi  cxpiralion  iutunirv- 

pM  air.  iH:  ia  >p«x  aitnrrli.  Sil. 

ia    Mfphfxi*.    {36,    6SI  ;    in 

FaMliniM.      ASS,     647 1     >»    1>rnl»ibi*l 

jcsurrii,   AU9.  MX.   354:  in  Midur 

|.)uvi>  164  ;  in  chlnrwio,  678 ;  in 
l-eDnnrittMnj.  631;  in  cronpi  iSS; 
1104lH()tninaiiTcpn«iini(mta,9S3 ;  ^ 
[^IfMioN^r,  621 ; in  diphtbrria,  6ti  ; 
~  I  dioMtiiM  <if  Llia  oir>.nilntory  orKani. 
[9Ui  ik  cwipjvnui,  m  ;  iu  iiuuflU 
[ri«Da7  of  th«  oonic  «!»»•  and  »t^ 
[•oiii.  hiC;  in  in»iiffl(n»ney  of  th* 
[miikI  thItc  Hud  ktm'ui*.  267:  m 
inr^R*]*tmo<iii.i27  r  Jnmriiatniil 
i1!iiiDr)Anrf<.  A73 ;  in  mcitonsm, 
631;  in  (ilfnit;,  (131.  r>S3;  ia  ob- 
•traclion  of  toe  nir  ptua»);t'>,  b'l^; 
j-h    paniKlN!    lbi>riix.    nl!4  ;    in    ^irri- 

VroMhiti*.  fici ;  in  phitiiiiifiLl  huUi. 

AAS  :  ill  plimriiiii,  AM.  563  :  in  piU 

■«i*Ty  rtrrhonit,  a2S  ;  in  pnlmnniiTjr 

.  kjprtwtnik  tliioiijth  ruDgMlioii.  JJT>1 : 

in    ptilmonnry    inflllrition*.    inllniii- 

'  Mfttorjr.  Afil,  ia  mpimtDir;    iciauS' 

[onej,&H;  inipimlion  in.  442;  ia 

■nrnmua    of    hanKfrrlioitlal    flnx, 

fi7S;  inlMcbeol  itennMs.  SS7  ;  Ivs^ 

in,  Ul,  4fit  i  {KdoiDnary  rrniiUHoa 

is,    447:    r^M  in.    4«a,   4e».  477: 

iMpinlion  in.  441,  wiih  upintlinn 

'■U    T«r«(i«(l    air.    SI  I  ;    wctmdarj 

[iflhol  of,  lT4, 178  ;  accnlian  at  arino 

6ii;  ihantx  in,  4lS:  vxina  in. 

[478:  nul  capMilr  in.  44A,  «ttli  «i- 

L|«r«lion  into  tiir'ntd  oir,  £13;  with 

|i|Kldtli(M>  of  carboIi<  a^id,  f>l9.  63'1: 

rith  arnyl  nitriu.  510;  villi  iliva^- 

lioa  of  oak  hafk.  519;  with  ctococ- 

boa  of  pine  baric.  419 ;  with  dtonr- 

^tieo  of  piBceuna.  JtlS;  «iihcjipn> 

into  nrHleJ  air,  M9-61 1  ;  with 

U  «f  lonwaUne.  419  i  «iib  «l  nna- 

Ftt««ii«c,   419,   (33:   with  Ur,   619; 

itb  tlMmric  coaipNHaion,  BI 1 ;  wiih 

apwtn  of  il««o(iion  of  alilnea,  A10; 

EOf.  Hi— latie  tioatmant 

InapiiWioa  of  nrdicinal  nobitanm,  t. 

InhaUtioDt :  ofair  crfditTrrool  clonal- 

■IM.  v.  Inaiiinit  iiiu 

Inaprralioti  of  nrrliti   nir,    3T3,    *il. 

4»T;  BOdie-Tvlcm  in.  4»8;  artavial 

tr*MM    in.    4»ll,    4(19,    403;    tOood 

fCMwute  in,  4IMI :  ««fvaUlMaiB,tf0; 


IIU) 

oxehan^  of  ganan  in  thr  lan^ 
4U:  bMWttit.  4S;:  inuiwniiactf 

nnlmonnrjr  cimilaijon.  473:  in  

diiu'  nSMliuna.  494.  A74  :  inapirainy 
muscles  ID.  US;  pnlmooarr  T»nuln- 
tion  ia,  4^3;  pu!a«  in,  (S8,  491; 
aroondiu;  afllKl  of.  494;  rlul  mft- 
inty  in.  4A8  ;  «itti  npiniiinB  iuto 
comprMwd  air.  309 

laapintoiy  ae'.  ilop.  494.  in  rirvola- 
tnrjr  diatnTbanccs  in  itiB  right  liKan, 
679 :  in  btoiichial  niarrh,  |iiU- 
muoaiY  aaKmin.  pulmoniirir  plithiniiL, 
5T1>;  fuirnl.  iltlniAtiDa  uf  ibe  ihutvx 
)>^,  598;  in  nimU-oaoil  iiir,  047;  >B 
■Irminatioii  of  air  pira*ur«  on  tb» 
thriTMir  aiirlacp.  b'i  :  in  inapinlti>n 
of  oonipreattd  up.  14S ;  is  nucdad 
air,  71fi 

lntipinit«7air,Tarai!n|[aif,inrhopB«»* 
matte  nMftbpJ,  417 

Inapratonr  niuwtea  id  eaiiinliua  iiit« 
rTvreflca  tar,  4d9  ;  ia  inopiraliou  of 
rarefl«d  air,  451 

Immneifoey  of  tlta  aoptie  Talrai^  ecian- 
maiii?  tmtmimt  u(.  d'O;  or  ili« 
mltml  TalT«.  t.  Miiral  ralra  io- 
luflkiclicr;  of  ths  Crimapidol  valTO, 
paeumauc  tmtmaot  of,  A74 

IiMufflcitDt  fu1n«M  uf  the  piilmouarj 
(-trruUti-?!),  {Mioumntic  trMtinmt  in, 
573    V,  Lnnib  anvmia  of 

Intaatinnl  tpi";  ia  totnywaiaJ  air,  ftfl  ^ 
in  nuvdad  air.  719 

lodida  of  pataiHiain  iahaUtiom. 
In    deaqoamaitra   pMrnnaaiak 
in  loiTi^eal  Batarrh,  i$' :  in  . 
Kcal  caUrrfa.    M9:  in    pharjuftat 
ajphilia.  2M  ;  in  aypbilii  of  ibaoral 
c-aiity,  384 

Iodine  oimta,  S30,  £15 

lodina  islialatifma,  M,  ISS;  eemUiMd 
with  rarholii?  acid  inhalatmoa.  X1&; 
in  dwqnamatiTo  pnaamonia,  34S ;  ia 
lanrngnU  catan-lL  3S7 ;  in  lafjngaal 
pUiliiai&  tit :  ia  laiTfifiiia,  ^9 :  in 
pbaiTniteal  nloota,  143 ;  in  pbarjiti- 
citia,  9V9;  in  i^uInxinaiT  Miifaiva, 
315.  3i9,  SW,  «4«;  iBan^iliaof  tb« 
raapfaiorj  oS"*'  ^^  >  ■■  bImf*  of 
Iha  OfKl  oavitjr.  383 

lod<TiP,  tincliinof.  iohalNCiona.  138;  it 

[ihnrjnjtfvil  oilatrh.  309 
ufunn.  inbalatioaa  of,  BQ 
Iron,    chlorMa   of,    inbaladoat,    1ST ; 
diurrhtM     r*moT»i     bj,     1ft7;     ia 
aphonia,  hvatarioil.  t5T  ;  in  tirunclii^l 
bWHMPhagta,     361;    In     teonehial 


air,  a«l  I 
in,   M*|J 


760 


JSVEX 


IRO 

MUrri>.  211,  313;  in  bmRchic'tkEii', 
l»7.  IBS,  SIS;  Id  Imini^hltiii.  UT  :  in 
brundi^piiBnniouic  uli-rntions,  S68 ; 
)D  croup,  lAT;  liidi|>hi!iM'in,  IdT  :  tii 
beinnT^inec*  of  the  iml  osrity.  2A8  ; 
is  hmnonha^i  of  the  phsi-jrn^kl 
onrity,  S38;  in  liitrmtirrlia)^  of  tlin 
nmttWTforSim,  IM.  So8;  iulntyc- 
pml  entorrli.  1ST.  28?:  in  Ur}rn(^>«l 
q1mii«,  303;  in  phHi^n^;;*!!  nuiurli. 
1A7,  'iiO :  in  |iiilnionai7  gsD^miw, 
IA7 :  io  piilinusMjr  tuHnnrriiaxe,  1*7. 
id],  3St:  in  paliiMBU7  jAirhioi*, 
Ur.  thnntoniiiR.  Sl«,  848,  »6«i  in 
w!iOj[>inge«ngh,  319 
Ina,  oxiitv  of,  p«n«Lrfttiua  of,  JnlA  tlio 

Iron,  pmCoialpluiU  uC  lohiiliiiiaM.  \St 

Iron,  tinciurs  of  uiaUio  uf,  inliiil'tiion* 

(rf,     108.    taf    BTrrtiiiK     piilnioi«ry 

l>lit)i!a{«,  333.  in  brDnchij  winfrii, 

SHi 

Xtcbl,  iabalstione  of  miiwral  wntor  m. 


TABOIUXm  III  diptitlirFia,  ISO 

Jnknbxun,  617.  661,  Mi.  fiOJS 

Jeiintr.  121 

JorhliMiu,  33 

Juhimtuii.  3 A 

JtMrpliBoii,  S14,  1117.  711.  713 

J»TtN|jincr,  Ot4.GI7,71A.7)R.TIO,  721. 
736 

Junipnp  oil  iDhntdtioiiR,  91.  2*11:  iti 
bitinclilal  I'utHrrh.  319  ;  iii  lnviDrhit- 
piieiiTaouii'iilcrniLioti.  Sfl-l;  Itirinpliy- 
fornn,  333;  in  piiiiU0Uurv  plilliiiis, 
3<3.  3S4 

Jni>k.-r.  3U 

Jukod,  IS,  209,  «13,  413.  6M,  «A6,  710 


[J  ■rmnicnanm,  inhalKticin*  of,  cf. 
AnMnii:  iiilinliiiianR 
Kn1i  nitncuiu.  luliiiluiioDA  of,  r.  Kltn 

inliolatinna 
Kniiiim    kodAtuin.     inliotntions    of^    r. 

ludidn  «f  [lOtuHiani  inhaUiiona 
EHlliirn  milfiiMtani,  inhnUtiona  of,  180 
Kiitii>jlK>iiawiiky.  073 
Xttiihch.  SSr.  ASS 
Kvleraan.  STI,  d^S.^JA 
Keltnr.  SI9 
KtiiiiBt'.T.  -U,  313 
Kiwingvii,  iii)iHlalti>n«  «(  tb«  ni'i^nil 

w««r*  of,  3ST,  (in  emph/MinaJ  833 


Klnln.  SII.33*.  SCI 

KltMchinikT.  ]3<i 

KlihuTiuch.  144 

Kiuvurr.  817 

Kniiiiff.  ;f2.  31 

KnituLko,  300,  ttO,  478.  613.  653,  WO. 

711 
Ktiisht,  36 

Kuotl.  371.  481.  4H4.  400, 191,  M| 
Ki>p\n.  ara,  407 
Kij)i!»r,  203.  313 
Ki<lilMrhiilicT,  33,  2M.  3«a.   310. 

3-lfi..tl».3.M.  361.3^2 

KnriKir.  33 

KuwHle*»k_v.  370 

KrMzBchmnr.  319 

Kneiiior.  137  ^^ 

KrontliiU,    mrboni?   itcid    inhnlsrioini 

tberw.  2ii 
KrjMka,  ai» 

Kiiclienmei«t«r,  31,  IftS,  Hi 
Kiilin.  19 
KiiM.  370 
Kus-Rinnl.  33,  33,  544 

KypliiMia.  vnlkliig  nnl  climbing  in.ASA 


1 
I 

tnoM 


LABAI>IR-L.4ftnArF,.  filO 
LulMu^n'.  i<ul|>hiinitt«j   bydrogta 

inhklucions  th«fv.  Hi 
Liiclir  Hciil   iii1vi.!iil>oim.  IBS;  ia  crvUf, 

IH&.   317;  in   liiplithcrln.  185,    iti. 

290.   202.   304.   317:  in   Iwyngilii, 

299:  in  imchnilij.SJ.t 
iMtotiiv.  tl.  20.  :<2H.  ;J4S 
Liirjilicn.  n70 
LaJi'kiJ^  ivlphurcUud  bjilrogoa  inbaU- 

tiooa  I  here.  23  ( 
tflLRo,  a,  17.  3«0.  »70,  37i,  «14,  eiA. 

(:i7,    CIS.  6S'J.  en,  63$,  MS,  00», 

8»1.  705.  7U.  713 
Unge,  J.,eu,  Gie.  6^,061.674.  679. 

080,  086.  691.  TIJ4 
I^nspnt^k.  »H,  !H.  110 
LttiKEiibnii'kvii.  »Li1p))iirvttcil  lijdrogeit 

iQlinlnLiuiiq  ili-.Tc.  2H 

LfDRiftb^rt,  aai  

Lnryngfiil  nhn^wi*.  inhalntiM*  in,  99fl 
LarvncipHl    nH'fitli'jiiH,    iiitiAlntiuna    iu, 

iSii  paiBful.   chorry    Liurcl    iuhuln- 

tltins  ia,  im 
tMiyn^oa\  Mncer.  inlw]*!  Inni*  in,  1t>3 
LMrrnpml    cainrrh,  arwV,    inhilaciorM 

io,  23*.  299.  310  1  alkolitiB   mimcriil 

vi«I«r  Inlioltd  in,  300 ;  alkklinc  sol- 


iyD£X. 


LAS 

inlislnl   in,  IftO;  ftlmand  o'.\ 
|b)mIU)«iu  in,  3II);  ultliKn  iofiiriiin 

Ibholtd  iuj  $iff ;  alum  iuhalaiMiia  in, 

]  i9i ;    carWiir    a«i J    inhalutJuuH    io, 
9,  300 ;   tftrboiiit*  of  Mkla  mhnU- 

Ltioni  ID,  i8A,  'itii;  chlariile  of  irua 

[ iBlMliilioiu  in.  IA7.  2^7  ;  to\A  »iriii- 

balMioDB  ID.  lia.  tM.  389.  SIO .  coM 

'  Vsur  inlwtelioiut  in,  1!8.  S8d.  2»9; 

I  tiitntk,  inlulttlians  in,  Bl,  iii,  390 ; 

i4i«slKtiw  inhiUfttiwit  in.  iii  i 
,  mollimt  inUUiioD*  b.  131,  200, 
SIO;  Ems  watarinlMlitliniM  in,  2S&. 
284,399,  3i0;  gl^riDa  iohiUiloiii 
)B,  UO :  Rnn  amKic  iahaUitun*  is, 
S40 ;  iodid*  of  poU>»iain  inhnlmionn 
in,  St7 :  iodin»  inhitlsuoiia  in.  ib7  ; 
luuc\\agia<iua  icbnlntiou  in.  3SS ; 
lurroiir  mluiUiiuui  ia,  iSA ;  attrvgeti 
inhaUtioiM  id.  Hi;  opium  inhiUa- 
Uawi  IB,  IS2i  pneunotii;  treatiuiint 
of,  <M;  HlAinnieaiiwinbaUtJoTialii, 
17t,  SB6,  SS<S.  887,  39&.  300;  mU. 
cetnnnn.  inhalAtiuiu  in.  171.  38.\ 
MA.  387.  398.  300.  341):  »1tJi  of 
'  Uad  inhtlationa  in.  l«l.  2aA,  -J87. 
S»e  i  anlta  uf  tiae  iDbalations  in.  102. 
iU,  ii',  i9i  i  silver,  nitrate  of,  in- 
iMbCi«4]9  in.  Ift0,»8«.  287:  •vlvvnl 
ialiiibtioiu  in,  309  i  atimulklinc 
'  •Itsniiiv  inhnlHlioti*  ia,  191;  lul- 
phurdlrd  hjilrugvn  irilmUtioai  lu. 
'U(:  lalpliur  wittcrK  mbnlalioiu  id, 
284;  Unnin  inbnlntioii*  in,  1^4,  iMd. 
SSa.  287.  898.  3»U:  i«ptd  w»tw  lu- 
tttlationa  in.  3fiA ;  turiwntuiB,  oil  ot, 
inbitUtioa*  in.  301 

tAtyagtl  uonp,  *.  Ctvnp 

LaryngMil  dipnlharia,  iuliaUtinn*  in. 
nO;  pap«j'>unit  inlMlationa  in,  188. 
tt9& :  r.  hImi  l>i|<htbana 

lATfliitn*!  vtudntiuaa,  «dI««oI  ialulM- 
lioaa  ID.  IU8 

lATyqivAl  IvnnwtuieM,  inhnlalioiu 
in,  169 

htr^VCttl  hypencai'vi,  e»ld  air  iahak- 
tiooa  in,   113 

LuiTf^al  bj-pwKHithaiit,  MDiam  in- 
bftUlUna  in.  133 

lAtjnfBal  irriialiun.  inhiliitioiM  uf 
MtaMiam  and  Rudinm  aulphitlcs  io. 
IM 

LBirnfoal  BBCMS  ni*nibraiii>.  maim- 
diMia  of,  hj  mcnna  uf  inhaJ«lion», 
tot ;  hjpBTvat'irii*  <:^.  hemlock  in- 
halalJooK  in.  ISS 

l^Tjttgrtl  n«adM.  {Mtnlfai*  of,  n«m- 
•utli^  InbabuioM  In,  130 ;   atinu- 


klluc  altendiv*  tnhaUtiuns  in.  IQit 
V.  aiNj  rt*rcai«  of  vocal  onHs 

I.«i;iig(nl  ntanw**.  iaIiAlaUiNM  In  [gt 
ttr«"nie),  U3.  308 

iMtjageni  ndcma,  iuhalttJoA*  in,  SB9, 

lAran^fsl  pmcliondniini.  iDlhtinmation 
or.  T.  FaricboaJnti*  laT^ngea 

LoTjrngMl  uhililaii.  alkaline  minvnil 
mun  iitbiilnl  in.  SOD.  SOS:  altmi 
inbaUtiuDB  in,  3<iO,  303 ;  bcocMic  ol 
■oda  ialuilacion*  is,  S12,  SOI,  SOJ. 
SOS;  barKic  aoiil  inlmlstiaiMin,  ti}'!, 
SOi ;  earboll<?  Hoid  inbalaiiuna  in, 
aiS,  iW.  SOU,  303.  303.  30A.  8CM)  ; 
ckrbunntr  uf  wdii  inhaUiions  in,  Ms : 
chloriiln  of  inn  inbalaliaM  in.  SO:i : 
cold  air  inhalMions  in.  39S.  S03, 
8UC ;  CuU  wat«r  inlialnlionB  in,  ilB9. 
308;  CQ|>)iiRt  bolaan  iahalatiun*  in. 
3U2;  «Tr«M)l<-  inhaktinnit  in,  803; 
iliiinfretiii^  inbalationa  in,  39V.  Sue  ; 
•ninlli-q)t  inhataiiont  in.  Xu3 ;  Knia 
vsiaclabalmionain.  39B;  anealypiol 
inhnkrian*  in.  301 .  hjviefuaaa  in- 
haUuont  in,  133;  Judmn  labalationa 
ill.  39d,-  Burpbinc  iuhalaLiooa  in. 
133;  oarvutic  inbalnliona  in.  803; 
upi'jm  iahalati NU  iii,  132;  I^mriaii 
bakam  inhaktiofii  in,  3011;  pin" 
■boon  infiaaion  in)i*l»d  ia,  anS;  riaft- 
Tulor,  niMliciiial.  to  tn  rmplurod  in. 
308;  lal  atntn'iuine  inhaintioti*  in, 
299.  300,  308 ;  aalwrlic  arid  inhaln- 
tiona  in.  30i  ;  nil.  tamaao,  iultaln- 
tiuna  in,  S&9,  300;  nlnof  lead  in- 
lialation  in,  399,  303  ;  Nlto  «i  liac 
inbalatioai  in,  399,  3>l9;  ailnvr. 
Biu«t«  of,  iafc«UtiiM»  >o,  3U3,  8i>!!. 
it"! ;  foh'OBt  inhalaiiooa  In.  187. 
Sn,  306:  Mlpbnr  wains  inbalattoTio 
In,  3SB;  Usnin  inbalaliana  ia.  399. 
Sou.  803 ;  ur  lahalatian*  la,  198. 
SCO;  Ibviuol  inbalatiooa  in.  M3  ; 
Tolu  balaam  inlulaltoaa  ia,  8U;l 
tiirp'utiuc,  ail  of,  iabalatioaa  in. 
SOS 

lAtjtiiftnl  aloQaaia,  panatnuioo  of 
fopvipi  bodiM  into  iba  UMboa  de- 
tM»M  bj  traehaotaMjr  la,  40  j  mhb- 
unUc  tiMtuMmt  in.  «X7 1  qrpnliUe. 
moKKry  inhalatioiu  in,  381 

Lar7nsa«lijphtli*.  cbkoistmif  potudatn 
iohWalioBi  in,  177  ;  inliaUtioM  in. 
3D7  ;  iolin*  infaiUtivna  ia,  S39 ; 
mamt^  inhalation*  in,  9SS,  1«6  ; 
opan  inhalntiona  ia,  183;  aalpbur 
wata»  iahaliiioa  in.  2t» 
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I.  irfDiTMl  luWrculoHiii.  io  lytlndons 
tu.  3i>A.  Cr.  LnrYiKml  phthiria 
Ll«i(jniff»I  aleviv.  ntttm  )nlMliiti«i>a  lOi 
30S;  nnUMp'ic  inlinlktiiiiu  in,  IM. 
30Si  •tirinceet  inhnlMiona  in,  308  ; 
bnlMiaic  inhnUtiona  la,  3)3,  i02; 
hmwM*  of  •oHi  tntMlAlioM  in.  Sot  : 
boTMie  Mid  iBhalatioiia  in.  aOi.  U$. 
303 ;  arbolie  wld  iiabilMian*  i». 
310,  m,  DOS,  89S;  chliraio  of 
polamiain  inhtlfttianv  in.  ITT;  cbUi- 
ri<le  uf  iron  InlikLotionB  in,  303 ;  c«l>l 
nir  InhrtlulioM  in,  303;  «»p«i« 
baltniu  inluUiioiifl  in,  303.  3ti2; 
CTCOMt*  inhalxtianii  itt,  UBS.  303 ; 
<ti«tBeprt>ii2tiihiiliuiciri>  in,  1B4,  iW. 
su2:  cnioltieat  inhRlHiidni  in.  SnS; 
*un>ljplai  tuh«1fliionti  in.  tOi ;  hy 
ptnUBgKDAle  of  niUMiiiiin  iubitlH- 
tlofl*  io.  347;  ialuiUiiunv  in.  W. 
300 1  nwcutic  tnh»Urion«  in,  303; 
■ri'ritt*  '>f  Im^I  inlinlnli'in*  in,  28R. 
nOit ;  optnm  iahuUtioni  in.  13'J ; 
PoruTiMTi  bnlsim  inhnlniiont  in.  'tUS. 
30'J .  wilirylic  itcid  inhiiUtidn*  in. 
22't.  2SS,  301 :  iiill,  CAmman,  inhnin* 
tioni  in,  2HS.  18U;  mWcr.  nitrale  of, 
tntintnli'inji  in,  IA9,  2S8.  302.  303  ; 
tanniii  lnhnlnLiaDi  in,  389.  3CI3 ;  tliT- 
■mil  inhfcUtims  in,  aH«.  S«2;  Toln 
titUaRi  iiihilntion*  in.  903.  3<>'i  ;  roU 
v«int  inliAlittinnii  in.  1S7  :  ottmnUlinji; 
wIlAfwlIre  inlinliiTioiw  in.  IPS;  ml- 
phule  nf  oriiijivr  mhaViTinns  in,  ]fl3  : 
«n3phHte  of  tiae  inhnlKiivna  in.  2S8, 
3(13 

I^rnipili*,  ftlnm  inhnlntian*  io,  I$S, 
inO.iW:  nmmuuium  l«fM  in.  390  ; 
nnciirpil,^  inlmliili'mg  rn,  309  ;  Minn- 
K'liI  inhalnliim*  in.  161.  !14D.  906; 
l>4nwi>  oriil  inhnlBtioiw  in.  307,  SOfl  : 
mrlnUe  acid  ntlwlMlnnti  to,  TBd : 
cnrboMtn  of  |«MM«in(n  inhaUlion* 
in,  ITS.  295:  nu-ttonnlp  of  KXJa  in- 
lutlnticiisin,  \'^,2M;  roMniriaUala- 
truaiB  in,  113,  lU,  mrupo*/  inhnU* 
tios*  in,  SOS;  smotliotit  inhnUtiMut 
in,  ISI  ;  En*  wwUt  inhnliiCiAn*  in, 
3flA :  gnmalt-a.  S38 ;  i't-vklcr  Jn- 
tiilUiaM  in.  2H»;  in)i*laTion«  io.  fll. 
381).  39li ;  iixtin»  in)u1aiiai»  in.  SSfi ; 
InrUc  Hrid  iiitiitlATton*  in,  2BA:  limn 
waipr  itihitl  lit  ions  in.  tfi.  SPfl  : 
litt)iam  inhnUiinniiD.  3&S'  mrrrnri'il 
iDJinlal i'liiB  in,  233  :  ni«[-(>hinc  inhn- 
Intion*  in,  132^  iii-iirinn  inh^ntinnii 
in.  SUA;  )i>Mjoliii«  inhHtntioBS  In. 
39&i  partneiymoiota,  2S9;  NiUcj>Ue 


Mill    inhitlntion*    in,    222 :    >ilwr. 

aitnta  of.  inlialstioas  in,  2!Hl.  296; 

aolvmi    inhalMloiiB    in.    IM,    2«&: 

•olphat*  of  copper  itibnliitiD«i«    in, 

103;   *nlpliBt«ofKineiNknlalioMi», 

296 ;   (nlnher  wtXnt  inhnUiiuiM  io, 

338:   a^UHifo,    r.    Larwaal   »y. 

phitii:  ubbId   inhaUiloMB  fa.  240. 

29A  ;  tJenom.  v.  LtnrngMl  nloni 
LarpifpiMnpp.  fnmvn   himim  ihtmhy 

dflei't'd  in  iJir  mpininrr  oi^iu,  3S 
Lai^S«tfackeili»i  ^s   v«t«r  inhib- 

Imm    io,  280;    tcdrcM    intiaUUoii* 

in,  l«« 
lAptrnx   in  •spirntion   fmra  foniiwNMl 

into  MTorair.  714:  inbitlati<»a# wit 

rpRiinliu.  3t.  2e,  103 

I.*Mrini<>,  12 

T^Toirirr.  239 

lAnnii.  017.  M8.  Ml.  flG2 

Lewi,  nilnlo  'if.  inWittiow  in  Iattd- 

UmI  ulccra.  308,  3P3  :   in  UrTMC^I 

ftUorrh,  309.  V.aUoSdta  Af  Uadio- 

liAl)iti>ou 
[.end,  oKilsta  of.  inbolatloM  of,  101 
IjNvl  nilie.  nmyl  olinta  liriialatiaai  to. 

14A 
Uhan.  tOA.  334 
l^econiP.  217 
Lripilloi^  246.  71MI0 
I.<'hinnnii,  ST" 

:^>),lii>g*r.  133,  1S3.  186,  IIN. 
Uififa.  3341 
LcDinirtt.  2 1 3 
l.pn(lar.  243 
r>i-n».  2*7 
Leuerick.  S20 
LvQJurm'n.  ozygm  inhnlatioti*  id,  2H 
U-vnfiiar,  838 

[.<n-in>l*;n,  eU,  «lfi,  «74.  700 
L«t^«.  130 
r.e«M.  367 
L«win.  1,S.  21.  31,  as.  3ff,  41.44.03.07. 

69,  71.  8J.  9«,  loa,  l»n.   lid,  32.1. 

132.   13.1.  U6.  IfiG,  1.'>fl.   MT.   IM. 

162.  163,   IT).   173.   IT-I.  17T,  232. 

S».  3-17.  200,  20A,  2«D,  27<>,  271. 

II ».  318 
l^yAim.  23,   I3S,  214,  934,  825,  382. 

6111.682 
Uchtliriiti.  220 
Liobneirh,  18S 
Lima  hlMaoniR.  inliaUlIoni  of  inf 

uf.  in  coryuk  363 
L'Rir-water  inhnlitli'nnn.  IBS;  in  Yiron* 

dxitX    cnt.vrh,    317:     io    bronchial 

OTonp,  317:  in  t'mnch'nl  ilijjJidiertJi, 

316;    in    brontbitii,    1S4,    81$;   ia 


ntwSe^ 


lyDEX. 
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IH;  in  diptithrrin.  163.  -•SO.  a»0, 
291.  3S4.  Hi.  iu  Ur^nji'i*.  Ifll. 
2itA:  in  pliiu-ya^iLiB,  Ht ,  in  ptiilii- 
*a.  18i  ;  in  trachcitM,  SOS 

Lip^it,  (its,  7a& 

lippnpring*,  osygm  inlulatioiia  Ui*t«, 

31 T 

Uqncr.  antiBOal)   caodiei,    inhaUilont 

of,     r.      Ammnniar'&l      inhiilitlioiu : 

uodTniu  Hoffmnniii,  inli'iUtinru  vt. 

tU  ;      MWnialJt      PcftrvuDii,      in- 

JatMU  of,  23S.  cr.   An-air    iiihA- 

IiWmmu;   farh  HwjnicUunati.  lohaln- 

Itiooa  <i,  r.  Chlori>laof  iiun  luhslii- 

IJiluDm  carhoiiAte  iobitUlMD*,  ITS: 
in  croDfL,  1*6.  uf  <lii!  bmuclii.  317: 
in  diphlbcria,  176.  2»i>.  SIT:  in 
laryuKitU,  Mi ;  in  uiKbaicu,  29  J 

Liltcn.  2(9 

LHlW.  3U4.  2-M 

hirtr  in  fnniprMMii  «ir,  &61 

LuUUwI.  20.  31 

latritlv   pDMBiaiilL.   CMmOKt.     itllMlii* 

tiuo*  in,  iiu;  fa  niuatic  tmiuueut 
oT,  7011 

h*fi*j,  719,  731 

Ianiu.  370 

iMrtkj,  US 

LwtM,«IA 

LtHM    nf   blood,  oiygui    inluJntitiiis 

•ftn-.Xtft 
Lo«ktt« 

I^wr,  ».  10,  »» 

Udvfft  IM 

I4w.  91 

Lung.  Miftniw  of;  mkl  i]iM  in.  30 ; 
dwp  nwpiratioiM  in.  &7B .  Mbioocuc- 
eu  or,  MiiriiJj [>[ul  (abtlmioiHi  in, 
231 :  enUHDfr  irf  iImi  iaio,  U,  St : 
limifn  I'O'liraliHrijitrponrtnteH  isto, 
•0;  ip  (umprtMnI  sir,  llVi  witb  ir- 
jpnl  to  Ui«  vlarficil^  «f  til*  tiud*, 
ST9:  in  dimluurion  of  nir  prwiiw 
on  ibi>  aurfecp  of  tlia  Iburu,  Mi: 
in  •xpiMtion  into  rarvflwl  kir,  *M. 
ii».  iM.  fniB  aftniMr.  712:  inhft!a- 
tiana  wllfc  raifHd  tu.  )«l :  Iii  latpira- 
Uan  »f  soat|TOwd  air,  441,  466;  in 
UwwKic«owipw««io«>.8<KI;  iMluotie 
itiBllratMfi  of,  31  i  pruLuxid*  of  iton 
dni*B    lata,    }| ;     mmImvm   diwt 


LU3f 

luirta?    MPDitMlnl   into.   SO;    aolid 
budiM  inhftUiliiiU),  fij  ^H 

Lunz    MvilJMk  Hntlputriil   i'iih«lMiaii^| 
in.  IM;  cs'liolio  ncitl  inlialatiaQ*  tn, 
i\i:  pnvqoiatit  tnatmtnt  of,  AAlj 
M|T«rit  inhkUiioa*  in,  1^7 
Lungs  bUnaoTThoM  of,  t«r  labAlationv 

in,  I9« 
Lun^  capwitv  oT  (ritiil  atjmitiryi, 
rMpimtua  witk  rajmrd  cu.  A7^:  ex- 
pinii'^n  iaU*  rMcAcd  air  witli  leKiM 
bi  4i9,  in  oonprMMd  air.  mi. 
C-i(t.  iu'pirari^in  uf  cmnprMMl  air 
wirli  rtgnrd  l<>.  Hi.  with  axpiniioo 
ioii^  MnJtal  h'lr,  413;  in  inipim- 
tian  of  ranflNl  air,  lAJ ;  in  pr^w 
UaifHJ  ■spiMtioB,  MO;  in  Mrcticd 
air.  lis 
Lan^  eircnlailaiL  ileGcitncjr  of  U'wd 
in.  pnruinalic  innlnieat  of,  IM; 
bjrpMtcmia  vt,  pmuhmui;  uvMsunC 
of.  4M 
LutiK*.  drrl)«al«  of.  mmprevaed  air  in- 

buM  in.  3-/0 
IfWigii.  eoniiampti»D  of.  acolato  of  l«vl 
iohalaiiuni  m.  Id) :  awluM  lobnlii- 
l.iuna  in.  -136;  alkaliuo  iolialatintii 
in,  3(1;  a'itiML<]e«friion  iiiliaUi ici'a 
■  u,  340.  S11;  alum  inhalatwa*  in, 
IM.  3S«,  Stl.  343.  St4.  SM :  atitl- 
p/Mtir inbidaiionaiu, 3il  iknliwplK 
inhaUlinni  in.  Il>7,  3AI  .  aronulta 
iahiiKtioiM  in.  343,  3H  ;  urMnii*  ib- 
hiiW.tum  ID.  333  :  aclriucnat  inhnla- 
lioaa  in.  303.  394  ;  bnllailoana  inlia- 
UtioDf  in.  343  .  )irnD>ii«  uf  aaib  in* 
balntioDa  in.  213,  3.VJ,  .t:S4.  M.\  SK. 
U0,  tS3  i  \tM\»i\  iuhalAtiuiu  is,  2u3 ; 
brniol*  tlioaitt*  infaalMiooa  in,  3JI  : 
bittaj  almond  wntrt  inltalitltoiu  in, 
843;  bnmPidflcLJinluULHMiiiin.  1207, 
as  propb/kMii.-,  33tt  :  einiphop  iaha- 
laiiaoa  in,  127;  nnnabii  indicB  In- 
halaliona  in,  ISA;  earU>tic  m-kl  InJM* 
lirtioM  in.  88.  31ft.  M  pruplijrinclie, 
139,  Ut,  347.  S&v,  ia  campr.>wil 
air.  IH9;  oartonala  <if  avda  inLila- 
liau*  in.  341,  312;  clwrrji  bturwl 
vaJ«r  inliataliima  in,  311;  cbbiftdv 
fil  iron  inlialaiiena  in.  Ii7.  a«  |««-^| 
pli^Wtiv.  lU.  W.  3U  :  ehlonna^ 
inhaliiiiona  in.  3M  ;  i-blimiforai  in- 
haUtiona  in,  Mt ;  rml-lirM-  oil  iaha- 
laiion*  in.  M:  cold  air  iohahiiona 
ia.  IU.  aa  pruphTlaciir,  SM,  3io, 
3J1  1  ouM  <ral«r  ia\akti«M  ia,  119; 
eof«i«a  brilwM  inliaUiion*  in,  3&4  ; 
cfMMta  InkalaUmu  In,  ^M),  31 
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MO !  diiiitficiing  inlinliUiOD*  in,  197. 

'4W  prophj'litFtic.  33!^,  So'2  ;  •■iiii.>lli»iil 

hbftllilioiia  ill,  310.  3ti;   Em*  «raI*T 

inhAtnliona  in.  US.  n*  pmiphjlMtic, 
SM.  341.  Ml :  Khor  inhiiUtiona  in. 
140.  f>Lliwi-ii!uii«in,344;  euciilnitol 
I»h>ktivtis  in.  221 :  glvc«rin«  iotuiU- 
ticn*  in.  MO.  tH  ;  {piTn  nmbic  tnlia- 
IiiiMn*  ia,  41ft  i  bomlo-'k  otMcr  in- 
hftUliont  in,  1*3;  livoacymntiB  inhn* 
lutiom  ia.  IS3,  843;  innnlHlion*  in, 
313;  in  «Mnpivn*ii  kip,  519^  in* 
•pimtion,  dvep,  in,  A7<l ;  ioJiua  irt- 
haUlioa*    rn,    3IA,   328,    84A,    349; 

i'iiiup«r  oil  infaalMioQs  in,  SO.  364  ; 
ime  *Mt«r  intmUiiuna  in.  IS4  ;  rat'r- 
pliin*  inlmbtionn  in,  132.  ii'i  -, 
Dnrmtic  iihhitlationi  in.  130.  34?, 
344;  niiruitdi  iiiiuilAtUin*  in,  3-18. 
•J60,  SI&,  3AU.  391  ;  niuxmi  otUi- 
inlulAttoiui  ill.  I'l-I;  opinin  intuiln- 
tion*  in,  132.  31?;  Periirinn  b«l«nin 
iiihalittion*  in,  3A4 ;  pin*  oil  intiiiU- 
tloua  ill.  941,  343,  334:  pnmmntii; 
tivnlmi-nl  «f,  (utJ  of  iho  di(«i»«* 
■undini;  in  c«niio"li<m  will),  SAO,  OI)>V. 
coiinlor-inHirktiuni,  T'l'i;  proplir- 
iMtie  tr«ntm*nr  o!  thtvn timing,  334  ; 
mrofled  air  inth  icgnnl  to,  T30; 
rea^iirnbir.  niHilioitMJ.  lu  be  «*jni  in, 
m.  KO,  339:  uJ  iiinni<iiii»c  inlmU- 
iioii4  in,  17A,  34'i;  ■xlicjlir  inhnln- 
tion*  in.  -m,  U1,  3M,  MO ;  Mlt, 
(timnivii,  inluUtJOM  la,  H!,  i» 
ynp\vr\4et\«,  336,  S(9,  313,  344  j 
mlvin,  oil  of,  inliitliitioiu  in,  343, 
3£4 :  »ilv*r,  niimUt  «f.  inhilatioiu 
in.  ]Su  ;  wlrcvl  inhnUtionK  in,  1C7  : 
•nlphntr  of  cop[wr  lnhHlAtions  )n, 
\ti:  unlpliiite  of  Etnc  inhnliitions  in. 
3M:  tnlphiir  wnt-rr  i  nltalntiniui  in, 
33A:  eulpliarxcud  lijrdmdon  inluiU- 
tiuiu  in,  3A3;  *ir<-tt  itlniutid  oil  in- 
hiitationi  in,  310  ;  tnnnin  inhalHlioa* 
in.  It4.  Ill  propliylnctii'.  :I3<;.  343, 
343,  341,  3.in:  (itr  iiiliulnliutia  in, 
IDS,  3>I0.  343.  HAI.  Uirnidl  Inlinln^ 
tii>i»  in.  3&'2.3St  i  lini'tnr*  n(  maUle 
wf  iron  irihuW  in,  na  prupbjiucllt, 
3SG.  343:  Tolii  Imlrnai  iubnUtioDs 
in.  304  :  liirprniinc,  oil  of,  iuLbIh- 
ti<:>nB  in,  !(>«,  3111.  313.  3Vi 
LiiB^i".di«pji"M  of,  inhftlntiiiTW  n,  32J 
J'ling'.  rmphvitniA  nT.  iiliim  inl)»tiit.iot)4 
in,  321  ;  iinriilo  inlinlulionii  in.  331, 
3'i3  :  tnliuiniir  in't^UlioTUi  in.  304  ; 
ti^llHitoui)>i  ialtdlitti-iTiK  in.  9'i4  mdc 
oil  inhntntiona  in,  338 ;  caiiolic  Mid 


Lira 

inKMlfttioua  in,  323,  Alt:  mrbomte 
'■r»<><U  inhiiliition*  in,  32S  ;  cold  Ait 
inhAlbtloii*  in,  116:  <ym^Mvted  fy 
atlkma.  piMnmMic  trMtmmt  of.  £441  , 
fomplkmitd  n'U  bnm^U^  ftifarrl. 
pmiHiMtie  CnunoBt  of,  043 :  trfo- 
•otp  InhaUUoM  in,  333;  Mplraikm 
into  rarpRdl  «ir  vilh  regard  U>.  4M. 
4Ctf,  i37.  All.  frtun  compn-nsol  »ir, 
714;  hjrun-vnmns  inbiiUtiqiw  in, 
333;  iolinU'ivnt  m,  81.  Hi ;  junip«r 
oil  inlisUtiont  in.  3X3  \  siioeril 
«Klar  inlulaiiont  in,  3S3;  nltKdgvn 
inliAliUinn*  in.  341;  oij^»n  inhiU- 
CioM  in,  343 :  pin*  oil  inhaUtioiM  ia, 
329.  fi43:  pnaumalic  trmlrnent  cf. 
fiSj,  In  thr  rnramniii:  cbAoibtir,  661  ; 
m1  ammoiiinc  inbBUtloos  in,  1*4. 
323,  £43  -,  >Hlt,  cvmnHin,  inIial>tM>B> 
in.  333  ;  lolveit  inliaUtioa*  ia,  167  ; 
Mmmomium  in!i«luiioti)i  i».  3^3 : 
■ulpliur  nlcr  iiilwlntirina  in,  238; 
vnlpiiurrllcil  li.tilrcignniiilmliitiae*  in. 
2hi :  laiiniD  irihalatioiw  in,  333; 
r«r  wikUa  iuhnlnticm.-i  in,  333  ;  ihanil, 
"•mpn-won  of,  in,  tflO,  Oil  .  (urpto- 
tinv,  ail  of,  inliaUtJODi^  in.  333,  A43; 
riourlotw,  pnounalii.-  trvalmcnt  of, 
S44 

Lungs,  ffMigrear  of,  ae«Mt»  i>f  U*A 
tnlmlntiona  in.  Xll  .  ADiiaeptic  inha- 
laliafta  in,  193.  ISO.  300:  boPKiAl* 
of  *odjt  lolisktiunn  in.  833  :  f«ntoic 
acid  iolialniionn  tn,  313 :  liraMi* 
clioxiila  inhaintion*  in,  321  :  bninine 
inhAWiom  in,  333;  cn,Iir  oil  iahdn- 
tiona  in,  333;  nrMi<7  n<<id  inhnla- 
tinnn  in.  'il4.  333.  ttilciHde  a(  imn 
inhaUlioDi  !□.  IA?  ;  dilcMnno  inbiilii- 
liuDM  in,  2(J<1.  30(1;  orvotol*  lohtla- 
liana  in.  333;  ilimnfeptlng  ioluilji* 
lion*  in,  IClJ.  300i  IivpcnniniptnACe 
of  put&Miuiu  iulinlnTii>iiii  in.  307,  333 : 
inhnUliom  ii),  330;  oiyjiwn  iuWu- 
Tionn  in,  333.  ))lii»  oil  inli»lntio4is 
in,  332;  pirn-  iihn^  infutiinn  inha.1«>l 
in,  3X3:  NwpimtoF.  miittiniUid,  vmH 
in,  833  :  uClieyVw  nrid  tnbiilittiAnf  id. 
382;  ■timnlnllnit  nUarxtiTe  inbalii- 
tionHtn.  Ifri.  leC;  Mlphatcnf  nupwr 
inbalalioiiF  in,  163;  laircin  inhnU- 
Lion*  in,  I6S,  333:  tar  iDhxIalloos 
in,  im  :  ihymol  inbdnt'ona  in,  383  : 
tnrpviltin*.  oil  of,  inhnlnUMa  in,  301. 
331 

I.uniiH,  h]rniorrbag«  ftom.  r.  HifnMp- 
tjrna 

Longs,  lijiHTDMiiia  of,  tiold  air  inbals- 


IXDEX. 


LUS 


MIX 


tSnat  ik,  113;  p»auni4lio   tmUarat 
•f.  «> 
I-itiHfi   lafllinttiAn    of,    inflamtnnrAr^, 
|.«MiniBti<  Itwntm^l  of,  661  :  inhnla- 
tioM  in.  311  ;  mtlAixilt^,  SI  ;  nltto* 

L*nf»,  inllaaiBiuinn  of,  nTknlin*  inliK- 
lalioAs  i>.  3((:  alum  iaIiaUtiuns  in. 
3Ui  Lrnlnle  ilinxidr  inlMlaliona  in, 
321  i  cnrbolic  nrid  iphuInlioBt  lo. 
SIS.  930;  (vuwfiaa.  irilialaliMa  in. 
Site,  ^neiimniir  lr«ilni«al  of,  709; 
chlotofotm  inbnUtinai  in,  110,130, 
ISI4;  cold  air  inhalmiona  in.  113; 
dttq-am^ti'f.  «.  1)mi]iittnivriv^  ]inm- 
mnnu ;  'tiniinntion  of  nir  prrnnrfin 
T.lir  tlionicir  KUTfn^  in,  601  :  cntol- 
l->nt  intmlxifliit  >».  3(1  -  Emu  water 
inhMlMiona  in.  844 ;  <MbfT  inhalu* 
iMoa  i«,  141  ;  ttlivmil  oila  inlinlod 
iB,}4l :  ftlwrincinhalolianiiin,  314; 
InhaUliona  in.  .tS?.  949  -,  i^rraitwt', 
SSB:  inditi«lnliatNit«n(ia.  m  ;  v*.t- 
tia\t  ir)hit1iilinn<  in.  119,  114);  nitm- 
|[pn  inhnlntion*  in.  SAR,  144  ;  pnait- 
mntic  tnniiiiciii  of.  S29.  11118:  aall. 
coinmofi.  inlnloliona  in,  :tll ;  anliri'nl 
inhnlnliim*  in,  IKT;  T«nnin  inlinl'i- 
Hniit  in,  3lt :  l^riiiltKlrtlioMia,  IM; 
lurpcDlino,  ollfif.  inhtlntimi*  in.  890 

Latifia.  !ahi«r«iliwiMi  r.f.  r*«pijMiftr» 
tnainwriit  of,  Ifil.    Cf    Con-tmufTioii 

of  1«IW8 

Xjamgi,  rpniitation  of  in  dnvp  iniptn- 
tioii.  (>IS:  <n  rspimtinn  into  isndnl 
nir,  49T:  in  >B«|>initianufromrraa«il 
air,  447;  in  iMfiTVliin  of  rnnUn) 
■UT.  4S3 ;  in  pn>(oii|tT<l  cafiinilinn, 
B8a ;  r<^iMti«n  «itb  Ngard  tn,  A78 

Ljwipb,  leanM  of,  osjdm  inlulatioDi 
in.  M4 

I^pbatks  lo  eompraMwl  air,  S6A 


MACKKSZIE.  !1 
MadJock.  Id.  87.  130,  140.  209 
3lad*r,  17.  387 
Mae«n^i».  11 
Mnl  i|v  mnntiigBC  rnprbdtan  ef  air  In 

nmnMlicn  viih   T2fi 
Mallow  iltconinn,  inhalaiiont  ni.  ISA. 

in  anpaa  phlrpnciDoaa,  2'^ 
MaiMMain.313 
NaMll,  84.  M,  124 
BI*H.S47.  «l« 
SCarrcllut  Empirii'iM,  27 
Uareol,  dl7,  ;i« 


M>in<itt«,  8 

Mur-h  iriHllo*  root,  t.  AIUmm  toat 

MitMa^,  S 

Mwriiu.  eiO 

Unite  rf   iho    {inenmatit    appmiua, 

4M.  V.  Hipm.  iDluUnurr  matka 
MaxK',  370 
Malthica.  44,  84,  67.  73,  78.  79l  117. 

148,  281 
Unntlinrr,  I8S 

Uavr,  iVt.  U9.  373.  786.  417.  433.  I3< 
Mfditinal      'KoelMr'      in     Bi«>]»n*a 

iiptwnitaK.  4IS 
Mnlifinal  <>iib«tiu>«<«.  atldiiion   of  ▼»• 

I'^UTBof.  lo  aiinpn*a«d  air.  AIO.  532, 

63 1 ;  Iqhalatioa*  of,  and  iTkrit  «fli9c«a, 

10.  109 
M«inl-«rs,    carbooia   Mid    inbaUUmw 

MriMser,  'ill 

Molan^liolia,  nitron*  aiida  inhalatiAna 

in,  14a 
MHiBuiic  tntHuntioQ  of  tlia   Innp  in 

minrn.  31 
Mi'iHtrml  diKharsa  !■  emi^miWil  >ir, 

Cfil;   pnaumiilic   UncnrDC  of   Ji»> 

lutfaatiMa  ef,  671 

3l«ivunft]  ciirarfiiM,  !3) 

Morton  ph1ari<i#.  inhaUtl4n  of.  93]  ; 
in  hMp«'l>(^  nfftciionii.  332  :  m  lan-n- 
gi>Hl  lyplii'ii.  231.  332.  SIM;  in  omI 
ulctla.  383  ;  in  ijopna  ii5philiL .  331  ; 
in  ]>«rrnchynialon»  krjfi^iiis.  332; 
in  pamcchriiiatoaaphAr:ri.giiis,  23',!; 
in  pliniTiisMl  aypbiliv,  333,  384  ;  in 
phatjiiBaaT  «Wr*.  388  :  in  *7pl)U>««(^ 

M«rk»l.  2(1,  22.'lSt 
NoMMtfUanoldiiU,  aMfhigont    fKhaU^ 

liana  in.  1SI 
MtUilloivWiisol.  inhiilitliona  nf,  2l7 
Melroriitn.  air  prciaiir*  in  tlir  pniriH 

mntic  chomliFr  wiih  nwarO  tv,  03l 
■Mttlivl  Vichlarid«,   inluiabon*  of,    ■■ 

IWlhuM,  )14 

M*tMl*r.  73 

Mojar.  AS.  IST 

Mirhaalia.  81 « 

Hicfcal.  SI.  371 

M)rh«lana.  218 

Milk.  Tapoar  nf,   labalalbns.  134; 

anpna  cliltiEniHioaa.  373  ;  in  tori\ 

383 
Milli«l.  13.  «I3.  7eA,7W 
Hlln«-IUv)iid«,  308 
Hincnl  »ftl«r    lahalatiou.  281; 
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I 


3  efl 


rse 


lyoEx. 


I 


Hl!i 

ugtan  tOBRil..  m :  io  Aplionik.  W  : 
laaMhtoft,  238;  in  bmnchiitl  cautnh, 
2Sd:  in  Wnnrliiti*,  2»C.  MS;  in 
hronchorrhflL-ni  338;  is  w»pliocaffi«- 
ttaoK,  m  ;  in  Irirjitif^l  (*tarrh,  3t3A. 
30»;  in  IfirrajKnl  phtluMx,  23|i.  3ii<ii 
ia  laryngMtl  Rjrhilis,  2^8  in  Iniyn- 
giti*,  396. 2S8 :  lo  phiuyiigsal  «ai*FT)i. 
23S,  371;  in  pliu7TigMl  a^pliillK 
ZM;  in  phnrpttitin  KranaloaM.  330, 
288:  in  pliarTci^lia  mcc&.  SSiI:  in 
puliadDiu-jr  ciDvliyiciiift.  'iSS.  32*  i 
lu  pulnioam7  plitbitia,  'J36.  2SS  ;  in 
npusmiLa  f;l-»ttitli9,  £38  ,  in  tniEli<al 
MUrrh,  33S ;  in  tnohsiti*.  !U6. 
V.  alu  AiK-U-Cbii|wlI<<  An^i«-liw- 
ffaini.  Kadeu  (near  Vienna),  Ba- 
Kii^r*a  do  LuchiiD,  Bitin.  QnulenVa. 
i^us-Bonnc*.  IMacn.  Emit,  ICutoi- 
1«a-nnii>H.  yiMliinarn,  t'ntnnnlwd. 
Innollnd.  Iti-liL  Ki>«iijguQ,  KroniW. 
Ijibiotin,  LdiiiW-k.  IisngcnliriUktn, 
I,i[spipr  nfifi.  Mduljofff.  NeoDiloiTr. 
S'Miannhp.  OboPMUbnuin.  Piarro- 
Toadf,  B»liina,  R«ii^li«ii)iiill,  8oliini- 
nneh.  SnlMn,  Sodcn.  Vervtt.  Vicby. 
WelUtch 

MiMra,  pncumonieluMtt  ia,  31 

Miquol,  134 

Sliquet,  200 

MJtU,  T.  WitteF  mitt 

MtNU,  ^nMralioTi  of,  into  tha  reapim- 
Uirf  argAtii.  10 

MialoTH  oteosft-failMinicn,  inhalftlions 
of.  1U4 

Jtlitml  Dri[l»,  stencvrn  o(.  |)nranmtic 
imitinont  iit,  467  ;  ViUmlrii't  irxpori- 
tDint  in,  S84 

ilml  *«l*ei,  iijBufflMBticy  of,  [lovamfttic 
(tvfttini^ut  ill,  667;  ViiUali*ii'a  i>x> 
pariment  in,  AS4 

Mnihl  li";>l.  itiliHlationa  of,  VH.  Cf. 
Wa'ni  WAiw  in(iM»iion» 

M'>[iitD<«i  vf  t.tjtii|>ri<eee<l  nlr,  I>i0.  Q3T 

Wijn'hiinr.  371 

Algiiu.  22 

Miirpiiinr  inhi\tnticiiiii,  132;  is  bron- 
Hiinl  i^nUrrh.  SI  I.  31!!;  iii  liisini'litlia, 

133;  in  laryngeal  jihtliiNiB,  IS'JE;  in 
liif7nKt(i«.  132  :  in  uml  uiitl  [iburyn- 
gr-nl  uloi'n,  1S3 ;  in  (lulitioiiarjr 
phtliitiitk  'Ui 

M<)rLi>a.  1  to.  201 

M>»litr,  S3.  iU 

M(»*o,  »*l 

Mnura  Ilrj<in»iill..n,  U.  20,  39,  42.  ifl 

Mouth,  hnil  smnll  nf.  h^]i«rniiirgniMIFi 
«f  poiuujam  in,  U07 


ttsr 

Mouth,  <lj«enapi  uf.  inhxlationa  in,  lOf, 

%«« 
Moulh,  twnorrluigni  cf,  inlinlittioui  in, 

Moaib,  inflammation  of,  aphthua*. 
fhlanttc  of  potanainm  TuhntatioriM  tn, 
177:  mt(3  nif  iBhnUnoD*  io,  iia: 
cnid  tbUt  inlmlatian*  in.  117:  <mi'1> 
llenl  Intulaiiotia  in.  121 ;  inbalaiiiins 
in,  81 

Mnntb.  inlinUti'^tw  with  rc^ud  lo.  34, 
30 

MobOi,  •T[>hili*  of,  inh^'uiioaa  in,  28i ; 
JMJipe  iuli*latiatia  in,  2'i9;  mctvarf 
e]iti>riil«  intinliilionii  ia.  232 

MoBih,  ulrrtn  of,  rwiiirBtai7  irwtmeU 
io,  -M-i 

Muuib  fluiO  iu  tnlialAliuDi,  101 

Mimclipircv   of    pnetmatic    nppaittti 

ns 

li\Ki\ng\iui\iP  iiilmlnlidis.  ta  larjngMll 
tMlari'L,  "JWi ;  in  plinr<riigral  catMrvIv 
'MS  ;  ID  vliMijiina  coi^h,  SIS 

MudK".  SS.  124,  312,  X81 

Muhi>-.  134 

Miilkr.  SH3.  610 

Miilli-r'a  eiprrjincni.  488,  489,  iUf, 
401,  4Q3,  4»3,  A84  ^h 

Mun-'iv,  11,  229  ^H 

praMion.  81i) 
HaBcaUir  fcfc*  in  Fompraasod  liir,  GJttj 

in  Fntrflml  nir.  7^6 
Miifk.  inhalAiiiin  of,  7f 
Myocaia  of  llw-  air  pniMgw,  ba 

dioxide  inhnlntiana  in,  22i,  ari-ol'fi 

nciH  inbiilntigoH  in,  i\&  ;  of  xhe  Jung, 

t.  Pm  umoaijrcMia 


r,  GJB: 


NARCOSIS,  unttic  nmiRoniM  tnliALi- 
Llnnfi  in,  220.     Cf.  AnK«lfa«Ua 

Nnrcoliic  fuuiKattoiM,  131 

Nareutic  iiilinlnU-iii.".  na.  115;  naaM- 
ihoia  by  mraina  of,  130  ;  in  aatlima, 
130;  in  (om-itlMv-c  c«ii|^,  129:  in 
dfiaqurkiontivc  pnfumuiiiit,  344;  in 
■iifliiiiiiiiiiti>-n  •>(  \he  luni;^,  129;  ill 
Irrilkilire  fiiugh.  139;  in  Urvtiural 
■■iiUrrb,  2liA:  in  InTyngPsl  ulrt'io, 
SOS  :  in  pli>nritiii  VtV  ;  in  pultDanHtji 
pbrhiaiv,  130.  3i:f,  344 ;  io  wbonping 
ctiiigli.  129.  319 

Niuinl  Miarrli,  r.  Corjna 

Niiuiiyn,  308 
Nfgs.,  I3X 

JTdpiiogiiic,  sa 


TyJ)EX. 


ICSR 

Nira-rxrilin*  iohiiUticm*,  03,  S3A 
><rToi>ti  *ili»iuli&n,  aitPOM  «xida  in* 

htlMlMM  in.  14f 
K«FitiDi    •MUM    w   tnmpnmtA   air, 

MX 
KfToni  maknMi.Bitraiw  «xiilo  inhalii* 

tiuM  Id.  144 
Htntnaiu.  inbalaliutM  of  tti«  miaoTttl 

water*  tborc  ia  MnpbfMiun,  3S8 
>'«Bkoau.fll7.GID 
NnlMun,  10,  Tilt 
VtiniioTt.  tiihKluiflnt  of  Cli«  mtnoMl 

«nit«n  tlwrc.  'iSa.  tAi 
KsmnuMllaRiit,  nilrmu  ozidB  ItilialMioD* 

ia.  tit 
A'(«nii4  inlMUti<wp.  lU  ;  ia  1>raoehi«l 

croap,117.  id  •li(ihtberi>t.  IM,  817; 

in    wrjn^ml    ^iphllivrin,    ifH  -    in 

liinasiti*.    cruupcAU,    29i;   in    tn- 

vllMUa.  WA 

NfwlMro  tnfiuit*.  cryinii  nf.  3R1 

Krv  ftiraHiiaiM.  CB«.ilif  intviLiilioiM  in, 

ua 

N  ladirnwrcr.  M.  W 

\i-B,.Y«r:   I'i.  i3,  »i.  M,  97,  98,   lU, 

l(l|>.'3t«.  31ti.  871,  U) 
^Ilr^  inJuUium*.  177;  ib  Mtbaa,  1 7ft. 

S2A 
Kim  papw.  Hi.  1T9.  S1A 
Nitn^tmi  cscKtton.  t.  Urra,  cj<tM.loa 

Xitrofca  ■!■«.  ilrTclr^iinMii  nf,  in  ih^ 
IiImnI  oo  tJi«  wiikdnwU  of  ttroDgtr 
lUT  pmmar*,  09i 

iiir,  ilR 
IfitKigMi  inliBtiifiaiM,  SJT  :  at  Inwihid. 

'i48;  Rl  LiFT*F"^''>I*-'''*7'  Jn  hUima. 
Ml  ;  i*  linxMiltiKl  MiKTrli.  24S.  MO  : 
ia  biaBeli»TnHHiHnt«,  SSO ;  in  bnm- 
dn-pniwmoBie  nlemXMiu^  Ml ;  in 
Batumi  »1  thv  ^yf^,  'HQ  ;  ineatiuvh*, 
240:  in  >I»^asniHlir*  |)ti<m»c«i>*, 
3tA  :  in  Gin|>>i7»caiii.  ItIS ;  in  inflltni* 
lioB  of  Ui«  Ivc^.  !i'M  ;  IB  infUnnm- 
tkw  of  thn  liiiRs.  'J.'kl  ;  m  Ixrymiful 
eiURti.24H;  in  pn-it'miKliitta.  UO; 
In  fnlmouuT'  pliitisia,  24(1.  Sil ,  Stfi, 
UCtAI 

!lll«M  mid*.  Mari>Ui«*M  by  »«iuis  of, 
IM.  US;  iiilMkliaoa  «r,  US,  in 
M^na  pMtohik  norti«  «■•&»«■». 
■•Uina,  d«litiaK  trMawa.  Ii*»4aek«, 
hyiUTM,  iaraiAi.  aMlMKbolia.  an- 
Trma  debility,  Mrnim  «xlMwiian. 
MunalbaBta,  puiaMnry  MMimmi^ 
tioBt   fpnal     irtitadsB,     Hi;     in* 


OPt 

h^M  io  oaabiMtioa  «tlk  oirg 

144 
Noll,  31« 
Nuatrilii,  diMMM*  of,   inhaliOiaM    in, 

2SS 
Xotcrili,  hwimrrlmgM  from,  ioluibdoni 

in.  3M 
Ni>(himc«l,  3-13 

NttlFilioR,  inliAUlifMi*  irith  ivgAtd    lo^ 

mo 

Xntrieion  iiiMinprMiwdnir.  ST3:  of  tli* 
lunu*.  iJeop  iupifUtou  in,  diniub* 
■necH  of,  Alt 

Njraton.  247 


OAK  t«fk,  <9oca«4i<>n  *f,  <mponn  i 
aJdod  tn  MmprMSMl  nir,  4M        _ 
Oak  tjm.  iaftiaim  of,  nwd  for  inhah- 

tkw*.  ISi 
ilbonKUbruun,  tRkahUoaa  of  miiMnl 

wium  at.  83S 
ObrxiiT.  pnensMtic  InatniMt,  Ul,  43S, 

Tor 

<V»Ib«ioii  irf  tb«  r«apinitovT  •rgano, 
f>D«iimiBUc  i(»«tnMni  In,  (M 

o«M«],  2S,  23,  ;a 

Oil  amnlaioBB.  inlMlalionB  nf.  125;  in 
eh  FODie  {>liaryng«ni  patiirrii,  SSO ;  ia 
oral  ami  ptmrym^B^  ■ksta.  SSS 

Okins  2M 

Okum  amndMlann  Jiile..  inhalatimi 
of,  T,  Bvi.-t  almottd  oil  ialinla- 
iMQi ;  animals  (plborfum,  iiiVftl»> 
flona  of.  317 ;  fwlJaan.  (ahalntioaa 
of.  V.  Oad*  oil  lahalUinMi ;  ntM- 
Inti,  iahakiioiiH  of.  t.  Knral/ptoi 
InWatlona:  ioDipori,  inhalatioB* 
of.  r.  J«iii|icr  oil  iobaLationa; 
olinwwn.  r.  Oliro  oil ,  papnvnrt*, 
inhalaiioot  o{  i'H  i  pi«  pnmitionlr, 
iohalatioai  of: jNoi  lilT^slrM.  inhn- 
lafiuo*  of.  T.  P^ne  nit  io)u.Uticiia; 
Mlrin,  r.  Sakin  oil :  ictfUatkiii*, 
inhatalMMM  of.  w.  T«rf*ntio»,  oil  of, 
inhalationi 

niJT*  oil.  takaluioMaf.  US 

Oltinr.  SO 

Opian  iakalatiRtuk  181  :  eonVDrJ  villi 
•nlfihat*  of  tinr,  143;  in  aatliiM, 
ilh-.  in  kronckUl  ^inrrh,  ISS.Sn. 
8i2l  id  «onraUi**  oou<ti.  HI',  la 
irrfuiire  miuth.  133;  U  U>yiiii*al 
fa'Bfrb,  HI :  io  phaiyngwl  nuarrb. 
2*7.  in  fharynfiMl  vloora.  397;  ia 
mImowut  eOMinMptlMt,  1S3.  343,- 
in  v^aUlU  of  tb«  imfinxats  mac  " 


7dt» 


iyj)EX. 


oar 

mwablM*.  132:  m  Idtiftn^uloils  tit 
llw  mpimi'irv  muiroui  lainthi-aiiii, 
182;  Jaulc<T»Wt!iroralnmt>-.29R; 
in  atetta  of  iliu  n-»pirik;«ry  mucMO* 
rannbraoci  132  ;  tu  whipping  roo^b, 
3I» 
'Ofiium  TKfloinim  distrain.  piMtunaii? 
tr«>ilm*ti>  in  hKdomh  e,f.  b7t  ■  linia- 
trotn.  aUiiMift  of.  i^i^ouninlip  imit- 
ment  ia.  t>7v,  Yululn'*  uipKroMnt 
in,  AAA 

Oiiitfii),  ikmjl  nitritn  inhnlntiDns  in,  H7 

"Oililifiitttivlk,  T.  Jiijiplliml 

OxiiJ-ltivo  iu  cnniprvitn]  air,  671 

<>(Tii(n.  aliaorpiioD  of,  into  the  blooj 

in   fiMpimlion    in    Foaiprelii«d    nir. 

Sii.  (id)  ti.O,  in  ramfiivl  air.    716. 

with  nitniuii  oitdu  inliiiktions.  144  . 
JBrtcitw  of.  in  comfotKiwl  nir.  il8  ; 
OKini*ad  iiihn1n4vnn>  «f.  211.  £-16 

f^))lj[g»ii  inh»il«ti(.-n»,  2'S  ]  After  l<i«seii 
of  Ijni^i,  'J4&i  in  iiiwtniii,  34t  ,  in 
ApnwM,  314;  in  ^apliTxin.  £48;  in 
luthmii.  'H4:  iu  nrie«.  345:  in 
niUrrbi  oT  tb»  reapimiiirr  urgiin*, 
'J43  i  in  dilonircmn  piiboniiiK,  244  , 
in  clilurosls.  244:  in  i-onvdwmii 
num.  34&;  in  mni|),  S43.  in  mii- 
|Ji7Biin<ii  S43  i  ia  RtknKrene,  Hi ; 
III  IPi*  {MMfwiilip,  Sll ;  in  h;ouI.  344  ; 
in  Uofcvmin.  344:  t"  !'>*•  "f  Uoo^r 
S46  J  in  puIuanarT  giiiigMn^.  33V ; 
iu  iiiean,  243;  in  uric  liciJ  dinLh«>U. 
S44 

|iOi*ni>,  tlnn  inhiiUTinDi  in.  1-%S:  rar- 

lolic  M-id  iiiliiiliit.i(i[ii  in.  'i\i  :  tut- 

lH>iiarr  of  no3a  iniialittions   in,  ITO  ; 

nii'i'cur)'  iohiiUtioiiv  in,  1*31 

0*''I>uim]  luj  giin,  i&hiiliti  iijiia  1^,  3 1 1  gXlS 


I>.\I>KRBOKS.  T.  In»«ll*a 
P.igvnstcolier.  t2 

I^niiiii.    16,  «I4.   648.  04S.  e«i,  fl&4. 

oeo.  del.  co:t.  oou.  eve 

'P»D«T,'  f ii*iii>n.il ic.  490,  SBJ 
PdfMjifltino  inhitliitioiia,  IS'  ;  ia  bron- 

rhiKl    wnnp,    317;     in    IraofhiHl, 

litFjiRMl.  %ni  inicbMit  ilii'lithcm. 
ms.  'i9!t.  817;  in  Inryngint  proup 

«ii«k  £93:  in  trachoiiix.  3M 
TiinwIiniybciiKil,  inhnUtion*  ot.  317 
pAtKucliviuui'ina  iaHainHuttiooa,  emol- 

livet  inlmUlittai  is,  121 
Plnroaii  of  iho  rot*l  t<>rit,  r.  Vocal 

vordt.  [uirMia  of 


vnx 

Pftrlif^lei  i>f  aloii*   is  tUe   retplntn^ 

ui)(fiUB.  30 

Poaral.  9 

I'aotila  nnplojtd  in  ftMltma.  330  ;  iriih 
UDtuic  aciil.  310  :  vUl*  iwluns  230; 
with  Rierruiy,  391 

P.-ai?fjtlc,  36 

Pmnnn.  140 

I'urilironcliiiis.  nitn^D  mlmlkUoH  In. 
iio,  pncuRiMtiL-  uwimeiit  uf.  Ml, 
in  the  luieumatie  chamber.  M7 ; 
tiiilvRUl  inlialuiun*  in,  lUT 

IVncliondriii*  luyagfw.BotiMT4i«  iiiba- 
UtioiiH  ID,  341 ;  Ih«hboaIs  or  •o'Ia  in- 
hklHli^iUM  ID.  3(1,) :  hiMnific  arid  inluf 
lalion<  in,  30h  :  cartxtlic  Mid  tnluJiv- 
(ioni  in.  303 :  dininftelTtig  inlmla- 
lions  io,  3ii4;  inhnbliona  in,  3>V, 
304 

PurtiLrbntutj  MTmpKwiH.  616,  flS2 

Fbmviaa  bnlMim  t^tmUIiDll^,  M,MS; 
in  bEx>arhuir1i<m,  31:1  :  m  broncb"' 
pnnafnonic  sli'iinkVibiik.  SU  ;  tn 
Uryi^Ml  hImts,  idi.  Kii'J  :  ii  wwm 
or  iho  vwii]  cuNla,  3(18  :  ta  pbami* 
gonl  citlarrh,  KS :  in  phiJiixi*.  3St ; 
in  inii-hrn]  Mtiirrii,  to;  in  txvbfHl 
alcna.  3u3 

Pfltnnt,  U.  SI 

PiDtTMt<lil>-  S&l 

PTpifrr,  oea 

Pniigtrf-,  239.  211 

FbaiyngMl  And  Iiu7-ftB«Al  dipbthnd.  ' 
tminisDt  of.  asi.  V.  mW-  DipliUiom 

Fliiir7ii|rDnl  cnurrh.  alkaline  miatml 
waton  inhalod  in.  'iTt :  oluu  lahUa- 
tlouH  tti,  267,  26A.  eSii:  utrinKiait 
inbalstioii*  in.  IJIl,  3M ;  btlier 
almoad  vatM  iabulaii:^*  in.  37*' i 
tarboaat*  of  ^>l«H>iuin  inbolsliviiis 
iB.3$Si  MfboMtfortMlsiBliKliitioait 
in.  848,  171 :  (bbridc  of  iron  inhu- 
latiuon  in,  167,370;  cnld  RirinbaJH- 
tkina  in,  3C6;  u>ld  mwtt  iDluUlioiiB 
in,  IIT:  ru)(iiva  Imlaiua  inhalaliofiN 
in.  66;  ilrr,  t.  PlmnmeitiM  siem; 
coiollii'at  lobctlciioiM  in.  3fi7,  269; 
Kii»  wnl'T  inbnUiiuu*  iu.  :i3$,  347> 
SSO,  S7(i:  /fJiieuIar.  iukalnlion*  In, 
371;  g\}ft*e\tH'  iuhalntivn*  in,  369; 
grammar,  iiiKaUcJona  in.  ftl,  3G7. 
271  ;  ifn  watvr  inhiUncionB  in,  267 ; 
todidn  of  polaMivm  inbalatlaiM  in, 
209;  mocilagiiMnB  ibroctifHia  in. 
269;  oil  «iiiubi>on  inlidirti«u  in, 
26B ;  PDmTiau  babmn  inbalatHjot 
in,  88;  reipralw,  nu^io.,  ia,  M; 
nl  •■uoaaine  iiUwiiatwng  ia,  IT<| 


JM>EX. 


FHJl 

sea,  SW,  371 :  ulU  pomnrnn.  inlmW 
liiDtia  ia,  til.  2«;.  308.  20».  ilO. 
171:  nItr,  nimt*  or,  inluLatiuaa 
in.  166.  iA".  iHi.  26»,  37:t  i  nkrnt 
>  ikkaluiouo ia,  204.  SAB:  •umiiUliiiK 
•lt«r*t>re  iohiktatiao*  in,  \\t\-,  «n1- 
pkkU  of  (inc  inbAliUiaiia  in,  1S2; 
•ttlpliar  wsuiii  iuhMtatintu  in,  211  ; 
■ulphurctiKl  hy<1mfii>n  inlulatioaii  in. 
2.^4:  timniti  inhalulioo*  in,  104,  3117. 
SM;  trpid  vak-rioliAlntiailsiD,  S97; 
linMuK  of  intino  iululMtiatia  in.  269 

BtBrrngMl  e»Ti(7,  di>«u(*  of,  3C6 

Hhu7«Cm1  httmonrbAgra,  Alum,  ctiM 
wMtar.  iM  «4ter,  tannin  inhHlmiotw 
iti.33S 

niarynfnd  mneaoK  mcmlirane.  utar^ 
Umw  of.  by  inhalMlimw.  ;)0S 

AiuTiigMl  a^philia.  alum  inlialjiiiMm 
is,  tfii-,  cArlruDale  of  boJi  iiihiilii' 
lioiu  in.  2Si-,  chtuntc  of  jioixiHiiiNi 
iiibalatioa*  id,  1*7  ;  I'Wi-i*  of  iH)t»t.- 
«iui>  loh*liiti<>n«  in,  2$l ;  iodine  in 
iMlatioaM  in.  TJS-,  mvrcuty-  ititialn- 
itMM  in.  ZS'i.  ^81 :  i*i  aminuniar 
•iahiilatiotw  m.  2M:  hIi.  cuuukiij. 
ibilMlatkUM  in,  3AI;  »ilrcr,  nitniio 
K«C  ll^MUtiuw  in,  284.  niitphuc 
vnten  inhalMiofli  in.  23ft)  tminia 
ioluUtraM  in,  281 

BWrpapKl  alcvn,  i>Dti»-pti<?  irMtmetil 
IB.  IS4  .  bbnuia  iMi4  tnlulMCioiiB  io. 
2S3 ;  Mrbolic  tf\d  inhaliUioo*  in, 
,Mt:  fhtonu*  ot  ^utMiuni  inhab- 
tknt  in.  177  :  (li*iiif<cling  inlialMioaa 
fat.  ISi,  2M;  Klynnine  tolialatioiB 
fai.  tSS;  gstn  inbalMioM  to,  VS; 
liyptirBupante  at  pMoMivm  in, 
tftr  i  iojine  inkalalion*  iu,  283 : 
iMorDhiM  inhnliitiani  in,  2S8 ;  oil 
•BnliicM  iahalilioao  in.  283;  opium 
lalialatloM  (d.  383:  m\w*r.  niintin 
of.  inhnlaiiaiiB  iu.  1S9,  388:  Mibli- 
nut*  iiihaUlirum  in.  2li3 

fliar^ngilw.  aluB  inhaUtiona  in,  IM: 
iuUii|[MUtalMUlioaa  in.  \6\ ;  ouihi- 
mil*  tnAuioa  ialiMhtinnii  ia,  272 ; 
nir)«li«  mt^  iskk'Mion*  in.  ijti ; 
oubofMt*  of  pAiaMiKTO  inliajarinnt 
ia,  I'A:  Baruaat*  of  kkI«  ii<l>a- 
Uliwt  iM,  nt.  171:  tariionic  arid 
,''iahalaliona  in,  242;  atforrAo/.  r. 
I  FbarxngMil  a'arrb ;  cald  airialMlii- 
tlona  in.  81,  Hi;  rotd  water  inba- 
laiiiifli  in  117;  mi<41>*ni  inliaUtMa* 
in.  t2l;  Kwa  nivr  inhalilioba  in. 
9U;  ftratuiM^,  inhAUriona  la,  Bl. 
17*,   et»,   S36,    23«,    262;    ij^-r- 


PLB 

I  plastka,  tnbitatiBM  fm  372;  ._ 
WBtfT  iuhalationa  in.  273  ;  igdino  ift- 
balationa  in,  US  ;  limo  wnltr  iohala- 
ttontin,  184;  iBanhnial1<iw(altb«t> 
dMocLiuu  inliHlslioBO  ia,  872;  mw 
tnry  inbftliiuotiii  in,  333;  milk, 
nntmr  «f,  InhatAtion*  ia,  373: 
faiiij/m^mata,  inhaliitiona  in.  272, 
2T3;  ml  aaimoniue  tulialatiooa  In. 
160.  278;  Mljpirlie  acid  iululation* 
in,  273 :  Mlrin  deoDoiun  inhaLaiama 
iu.  272 ;  mmbiuM  d««octioii  inhnln* 
tiun*  in,  272  :  mlt,  nunmoB,  Inhuln- 
tinna  in.  IC),  l|l,  1^72;  ni<M,  inh*- 
lalionfl  in.  117.  I6fl.  171.  176.  23U, 
369;  ulT*r.  uimie  of.  inhalaliona 
in.  1^0  :  lotv^rut  inliiiUtiatK  in,  186  : 
•nlpliiir  v^rsr*  inhalntionx  in.  23^; 
tannin  iahnlitiitat  iu,  IJU;  eanrota, 
iulMliiiioiie  in.  3TU  ;  varui  water  ia> 
luiUlia«a  in,  2*2 

Pharynx,  inbiJationa  wiU)  rt^ard  l/>, 
a*.  27 

Ph»M)l.  iDha.Ist.iong  of,  r.  CMmUc  aeid 
iuhala'iDtie 

I'hleKnianoQB  inflaramatiooa,  •MoUiaal 
inlialnCiana  in,  131 

Phibisioal  hat-it.  pncanotic  traiimvnl 
iu,  M8,  imp  inafiifntiuBa  ia,  i'f, 
in  tbfl  MHuuitk  diafflbar,  MM 

pulmonum.  r.  Pulmonary  plithitia    ^H 
PKk.  UA  ^1 

Hvmfondi.  iatuULiuita  of  tbe  niuavMl 

ntcn  uf,  238.  2M 
Ptotn  Biuiln.  1.1.  20.  01«  n 

Pilotatiiin  in  dtphitiaM.  280  H| 

Pin*  COn«  dwuoLioa,  rtfNMin  of,  added  " 

lo«aniprcaBcd  air,  419 
Pino  oil  mtuialiant.  B8.  302 ;  in  ajwa 
CAtanh.  341  ;   in  l4nni?hiiU   oatarrfc. 
3<3,   in   mmpnvMil  air,  813,   (id.l 
A34,     041;     III    btunirlio-pDcnaMinie 
vWratioB*,  S,^l;  in  ifDjiliyuna,  321. 
*48;  in  panait  of  iho  meal   Mcda, 
308;  in  poIbobhij  K*ign«(w,   333; 
in  pnlMonar/  phtlioia,  SI8.  351 
PiM    ahoou,    inhkUitoai  of    lafaMon 
td.  203.    in    Urjnioal    iab*Nn]aM, 
3D8.  in  {mlnMMuuy  fugniM,  333 
Pinar.  33 

Piorrr.  12.  2n.  2S«  ^ 

Pircbrr,  01*.  711.  713.  7U  ■ 

PiK    iiqaida,    iabaUtiooa    of,   r.  T«r^ 

inbnlaoona 
FI«ariiio    •sndniioD,    coBpNMon    of 
ihoMX    in,   811  ;   ditniiiMtiod    ti  nir 
pMMOitt  OB  tlu  IbuMde  tmriaw  m 


rto 


lyDBX. 


PLE 


tM:    poenaniic  trMtncDi 


lU 


iImt  Miplio'«d  id.  743 
ill*,  MPt«i>c  iofalaliqa*  is,  m  j 
pVMUiMM  tnaimnit  ic,  i'2»,  6ii 

ia.  1 13 :  (kuf  •  «f  air  fnmnn  tm 

•Jm  tbonriff  Mrbw  in.  OKI 

r-llaiu.  8.  It.  luo 

|-luKKii.]l3 

I*'iaul>amiinpt*ciiai.  ■itricum,  aii*li««B. 
inlHlaUoM  vF,  JW,  ISI.  Of.  AL-itntc 
«!'  Imd  mIiaUiwm,  LmJ,  niliuU  of, 

'  pBMnHOle  appimitw.  31S.  ST< : 
BiKltm's.  410.  437:  CiiU'n,  3M ; 
FtnU'r'a.  407:  Fhinktl'*.  flii: 
[)«iSera.  417.  428.  437.  439.  £43. 
bi6,  6W,  M.  nnok*'*.  3T6.  JiSS. 
StOi  KmIu'i.  407 1  I^«'b.  618. 
Oaj,  V.  LiaLiji'..  M4.038.  Mny^rV 
r.  OoiA"!'*  pnciimAli?  ar>[kinitiii ; 
Srfimisli-r.  XU4.  4S7;  ^inMnoirv 
as*.  i«l<Srk>.  3;»;  TuUti^V  OlS: 
Toboid'i.  392;  W.iId«uburK».  880. 
437  .  W«ir».  303 
I'i>«nnuili(.'c1iuniljirr.  0IS,BIB,68O,  709; 
iitr  ir,  CS'^,  uxj'iRiticiii  ioio  mramir 
(mm,  711;  viih  rarfflvd  *ir,  7">- 
V.  aIko  CoiiipreBAed  Kir.  tiiruiiiaitc 
trpntmonl.  l{jir*Kwl  itir 
Viifiimiitw  ■  r«irKM.'  Ml,  .MO 
I'liHUiiiMtic  irMtmeini.  367  .  (raiiipiilKory, 
(tS7 ;  couuinr-iiidiciiiinnN.  023.  683, 
703.  724 ;  eMTOtiou  of  uriop  tJi,  Oti  ; 

in  (ifreciiuniuf  thociivuUluryonnui'i 
AQj  i  in  •iiiB-iiiiii,  7"^  {  in  luurmift  of 
111*  pulmonnTT'  Hrriilitiinn,  A73;  in 
■ppx  «aiiirrh.  6tl,  MM.  A61.  ev7  :  Id 
nnpli^xin.  AXO.  OUl.  631  :  lu  itiiliniu. 
U27.  fM.  Ate.  Air,  tKOli  in  nlrln.- 
tuit.  ooogi-iiii  nl,  t)(ll ;  in  nuditnry 
nffrttioiit.  633  ;  ia  bnttioliiol  mturrli. 

M9.  an.  6S3.  Hi,  ese.  uss:  iu 

brvnchiwliui*.  BUt;  incliililrpii.isS  ; 
in  cbloruaia,  5J3,  I**  ;  id  runirrie- 
limiH.  RSI  :  in  crnii{i.  SiH,  SUS-  iii 
iliWiimimliirD  pnvnmcinia.  AIS.  603, 
■M;  Indirniinnii  fur.  021.  d22,  ess, 
737:  in  iliphthNrin.  iV38:  in  «Diplijr 
Mma,  4eu.  Q3A.  &37.  Oil.  6S1, 
714:  in  cinpyemn.  Ml,  &&*;  iu 
fattjr  tieiirl,  fi'Q  -.  ill  hwniiiptjrna. 
(73,  701 ;  in  Ii;[*nei»i4  ai  th#  Un^ 
Mlttid  bjr  enpin;«tnniil.  &12 ;  in 
hjrpanBmfA  of  iho  [iiiIiaaiiSTj  eirea- 
iMton,  H6:  iii  inflitnuicui  of  tk* 
Inam,  iaiimiiutor;.  fini  ;  in  iaSui- 
nattga  of  ite  Inag^  3t7.  M2,  603. 


nu 

MB,  TM;  ia  tnflaBaMtbu 
MMTMo^  MQcow  iMmbraiie.  SK. 
6S7  i  >"  ta«ulHdnK7  **<'  MenoM)  of 
Um  Mrtif  Y»lre,  570;  iauuaffidcncj 
utJ  itsauii*  tif  thf  milml  ral*«^  A67  ; 
ia  itai3lSar»ej  aod  MesoMa  of  the 
trirwDiibil  nin.  Hi*:  iu  Ixrft^pal 
eaionk  CM:  la  lujrngMil  rsmmm, 
t27  i  IB  iBniainMl  diidarbiMei^  473 : 
in  ai<«evri*in,  431 1  in  o^mily,  SSI, 
M».  '97  ;  in  «b«tnciiaa  at  U»  «ii 
r"-»g")  AM :  >>  pusi}i*e  ibiMu. 
hU;  in  iwribMMhltia.  Ml,  M?  ; 
in  pJHhMTtttl  |inl)ii.  u«.  MS.  WB; 
in  pleurili*  nnd  plvaritig  riudalkNi, 
£26,  6A1,  M2.  AA3.  «03.  Sll.  703; 
in  plmro-pneunxia'd,  002 ;  in  pal* 
nonmf  cu'itiM.  fi04 ;  in  palnwnar; 
Cu'iBumfition  HnJ  tbo  llt~f  iTft  iti 
CDi>ni'«ii«ii  viih  it,  MS,  4M,  703: 
in  ittpimtarj  iiiaulRriHw;.  M4 ; 
in  nichiLi*.  flUH:  in  lapprMMMi  of 
liixinorrlioJcUJ  dui.  673 :  tn  tnebMl 
MMiuaiit.  iZ7  :  in  u)i?prati*D.  hioaoko- 
|)u0unmritit,3.iU,  AGS.  aOit;  ia  vhwf 
ins  courIi.  70F ;  tlf.-racomiiMila  and 
tburncic  flt(ul<i  vich  npinl  lo,  M3. 
G(P4.  Cf.  CompmHul  air.  Kipiri' 
li'in  tnlo  mnprM'Md  nir,  KspirntkrH 
into  raprfltd  air,  Inj>|>ir.>tiuii  of 
rmnprotnnl  nir,  iDnpintiun  of  nu«- 
lUd  air.  f'netimaiipap|i«rBtua.  P^%- 
iiiAlic i-hMml'vr.  HanrlM  air 

I^uemiintic  'Wiiniio,'  mi,  A8V.  &fK> 

I'ueutiuiiucUnDfi*  in  initieni.  31 

i'ni>uiiiai'iT>''»iii,  nirl-olic  acid  hltialj^ 
tiutuiu. 'JIA,  360;  crrcw>t«,  brncMU 
of  aorfa.  a4ll«/lii<  acid,  Inr  iiilMlationa 
in,  SOU;  diainfeetiDB  iahalaiKktu  ia, 
197 

Pncninmia,  T.  LnoM  ionamnalioaaf: 
dcvqnanuldtv.  v.  Deaqnaawtira  paa«* 
iii»iun 

Pc^aK  15.  38.  7P 

PoUdbiU*.  61(1 

P<J.  13.  613,  664.  HA.  M8,  680^  Ml. 
■IH3.  707 

PnlanHlcr.  ISA.  IM 

PuIUk.  13A,  231 

Puprroii,  iniuiiiii«Da  oc  m 

fwition  is   iloap   iaafiiwiua.  473: 

inlMlaiiuiK.  lui;  ia pwaiBtic  tnat- 

n*«(.  440  i  in  pnkanl  aaaaiatka. 

MS 
l^7aer.  613 
Pnactinl  applieabaa  ««  tba 

niKlUMl.43fl 
PnuabarpT,  371 


f 


Pttmrnt*  in  afirlh'>ir*l«ni,  in  L-ipimtlun 

niU>  «>eipn«»«l  Mr.  481 ;   in   tacri- 

mtiOD  «  THTcflnl   nir,  id9  i    of  Chr 

Ikod.  T.  BIo(n1  [4i>Mun! 
Pri-Mlej.  19.  10.338.241 
TtmiiMC  iMid  inhflUtion*.  ISA 
P>#a4Aa*mlinini>u«      inllni&rniicicios. 

riuollicnt  itibitUtitint  in,  \'ii 
rnjatlo.  11 
I*iDNiawriK,   iohnlBlioa*  of  dcmctlon* 

ot.  \2i 
Tv\x.  in  comprtMcJ  »ir.  CS6  ;  in  e«pi- 

■Mlhjo  tiKoconif'riwMd  Mir,  481,  484  ^ 

M  •x|>mcii»i  inio  ru>#fl»d  air,  MH. 

Jl'l;    is    in>[Hniti«B  of  gompTgwid 
>,  463.  4ns.  47' :  in  i(i*pimiioii   ur 

tsralttil   air,   48T.  491  ^    ii>   iniigffi- 

cimc)-    uiil    RtanMia  of   t)in  iDiinil 

vnlro  in  pnenmniiu  trMtm*ii(,  &f!7  : 

Hi^l(r'*Miprnmeat.  489  i  ionn- 

air,  7t0i  in  Valxklva'a  «x|<«ri' 

nmU  481 
PbUdIu.  477.  489.  AOS 
l^lviriaiitiiur  ties  liquii^M  mMUKmen- 

t«uz,  CI 
WlvMatlioD  dr*  li^iniiUn  nMiMmpii- 

leOB.  1$ 
Pvlnmuion   of  nei'Kiiiai  fliiidt   fur 

parpOM*  of  inhalnlion,  Vl,  1(7.  Tl 
PnjTcnnng    api-srattia,    r.    lutiaLilorjr 

afCMMiiB 
I*aftdMbu,  OlA 

psMii.  na 

PyToaalacbii),  inhalMion  or.SlT 


Q 


Qnioiii*  inbalalioits  lu  vbMpiag 
<ongli,  iV2 


RACHITIS,  fhutn  of  aJr  prnaara  ob 
tlir  aartaMorUM  (tionx  in,  DOS 
Kamoiitn,  i,  IB.  SO.  39 
IUnUmI  air,  710,  Ti9 ;  attffrial  l«a- 
•ioa    in.    110;    llonil    pr«*ann    in. 
;M>;    bo4v    Umpoolurr     iu,    721  ; 
liodj  weight  ia.  7'J^^  lirHiB   >n.  T3u; 
■ie    a<id    MffNiian     m.    71(1; 
llmhUiM   in.   7IB;   rauulnr^iixlic*' 
•plinai  ihr  ihmfiruiii'  wi>  uf, 
>;  puiiang*  of  ffiiai>*  in  ilin  luiiga 
71A  ,  excrriinn  of  urn    in.  JTJ  ; 
ipira^ion   itiiu,   r.  Espiralios  iaio 
anird    nir:    rspimiou    in.    7)4; 
['t*iMTBl   ix.-altli   IB,   TSA^    iniliMliaa* 
'  tkenpuitc  tiB«  «i,  7S7  i  iiifwtite 


Rpiniiinn  In,  714  :  itupiraLtuu  ur.  v. 
Iciapimcioii  of  mreHnl  air ;  intci- 
tinivl  ipiaeH  in,  7ltt;  in  ihc  pupaaMnc 
chamber.  7IA;  iiiu>cvUr  Ain*  in, 
720;  nitngra  ui:mivn  in.  Tit; 
ixvRvnnbtorplioaiD,  716;  pDliooonry 
pti'tliids  vitb  r«^^l  t»,  731:  pnlNi 
ID.  714:  TPcpintUon  is,  TtA  ;  acrafn- 
liF*i*  with  rrgiiiil  10.  731  :  apinal 
roM  ID,  7iS  ;  cbriapMiIic  liar  of.  T. 
Kiplntioii  into  mnHMl  air.  Jb*|>rni- 
ticm  of  ntriflnl  air.  pMOUlnatit!  Ircnt' 
ncoti  Hmw  rachaiaga  in,  72S,  ni»l 
capa«itT  in,  Tiff 

Rs«(Ml.  9-J7 

ItnjM-.  183 

Itajrl  2DI 

Raiding  aloud  lu  fwpirUciT  cxcm. 
riM.  ASS 

Ragiutl.  iftS 

ItcKmr,  iahalntian*  of  niaanU  vatcra 
(rf,  M7 

Rcirhtnttall.  inhklathwi  of  tbx  niMml 
wntM  ef.  337.  in  raiphjBBm*.  >23, 
pnoninatlc  rluunbar  nt,  C24 

Reitrt,  X3!» 

tirimrhrr,  731 

ItoMorcio.  inhalnlionii  of.  217 

UeKpiiBtioa.  in  climliiiif ,  4U  :  in«oin> 
]iir*wiod  air.  647  i  <i  iahaUlio4i>.  IDB  ; 
in  in«|itr«li«n  of  eomptwHHxl  air,  441, 
wiih  aipiration  indi  r»roted  air. 
til;  to  ioapitntiaTt  of  nut-Bitd  air. 
Ml  ;  in  nuvfinlaiT,  717  ;  >»  walLin^. 
ASA.     V.  alan  Eipiration,  Innpirai'iin 

BaapiiMor,  b«)iDl  inhaUiiona  wiilt. 
209 ;  ofttbolic  adit  inhttUtitra  *itb. 
SO.  BI7;  evM  >>r  inhnUtiona  If 
mt«nB  of,  M,  1 16 ;  tnot/l^  iuhali*- 
iiuna  hjp  nuans  of,  UlU;  Cura^lt- 
■nann'*.  Hit :  PtiUllouiarli'a,  l>l  : 
HanaminnV  DO;  in  brovi'liini  e»- 
unta,  88;  in  InwcUaciniaa.  >tll: 
in  Itfoochilii  pnirWU,  88,  B18 ;  in 
brancborrlMft,  8fl,  SIS;  in  raarnlatre 
fou^ti.HS  ;  in  fabria  cwrvoaA  •lapiil.t, 
88 ;  in  hicnivpljBik  HH ;  ia  Urxn- 
gMl  luli*n-Bla«ii>,  SOS;  In  pkar>n- 
fnt\  MUnrth.  88 ;  iti  pulnionar;  [pii>> 
RNM*.  >XS:  in  pulnonarjr  phlhiaic. 
87.  W.  889;  to  tnchnnl  catarrly 
fH:  in  vhinpinji  nHinli,  88  ;  iMngri 
WVi,  88  .  nintiniM,  (or  pcnnanr' 
inhalation.  87  ,  Ullint'a.  88 ;  Pyr^ 
ralKhis  inbaltl  vilK  'ttX  ;  Aaloa- 
Uircdt',  87 ;  Sigg'a,  88;  tar  ioliala- 
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ti»ii«  l>7  BMOs  ot  IM:  lli]rm>l  in- 

liiilntinri*  bv  nuitii'  o(^  S2S  ;  to  Ln 
wi>i-n  in  inwctir*  ditnuM,  ])^ ;  tiir- 
MOtiiu,  oil  of,  iahnlatloni  by  awJif 

Rmpincorjr  intufBcifiicjr,  mid  itir  in- 
biitatioDB  in,  lid;  pnrunuiiic  lnai- 
■DEOl  cf,  S3i 

Kaspiwory  movvmcDts  in  coinprcnml 
•ir.  847 

SMpintorj  oppuu,  •htorption  of  in- 
hijMl  bwliw  in.  &j,  i.V  1111 :  tuxtm- 
Itmiwg  ot,  10  irritiiiiontt.  itt ;  ib.'«t>it« 
of  lull  i  nil  nisi  iuiiB  iu.,  160;  *lum 
inliilaimna  in.  166:  knimmiinlcil  in- 
h«lfitioiia  iti|ll)l,-nqur<>u*  rnjKninitii 
iMkliwiiawttl)  reunrJlu,  &7;  nqucou* 
THpuUni  p«nvtr4liii|{  inlA,  I'  ;  luUtin- 
Mnr  inhuUiianiin,  UT  :  Ixnwiii; Hcid 
liiIiAlutioiiR  ill,,  310  ;  A'naaornknit  of. 
■limukril  nUerxliva  inhnlxlinnt  in, 
101:  tiluod-t'#Mvls  of.  in  lutrinccni 
inhitlatiuuv  \t9.  rii  nilJ  air  iiiliulH- 
ticnr  II'),  ill  tiii|)imLi'ia  uf  cum- 
pritfenl,  witli  o\pi[ntioN  inio  mrcllod 

sir,  £1)3  -,    CATlwOHtU  of    pdtll>l«ill>»    ttl- 

hHUtiona  in,  17A,'  Anrbonale  oT  hihIil 
inli«lntioua  In.  I TA  ;  MFhonie  af'i  in- 
hiiiHli'inB  in.  3J2  :  cnumie  inlitUaliunJi 
in.  lit  .  cml  liiMt-  ill,  8U:  luld  nir 
nlinlaliona  In,  l»9,  i-uld  of  inliak-d 
Kill*  vtilti  rsKiinl  tu,  A'A  ;  t<i1d  wntur 
Ihlinlnlicinn  in,  116;  corr(i*irc  ulRBm 
t;f.  iuliAUli'^U*  ID,  Zi6  -.  Ju»t  pvnv- 
[ratiDK  int<X  8U 1  UDi-llliftit  liiWlii- 
ti«D>  in,  ll'J  ;  cthrr  knd  oth»r»Al 
oil*,  thcip  iionotrnliuii  iuiu.  17;  Duid 
bodlM.  t]i»ir  lunoimTir)!]  into,  2,'i: 
fitraign  bodiM,  their  i«iirintiuri int'i, 
28  ;  ipiiiaB.  tlii'lr  iwuulnitiaii  iutu,  2S, 
it,  4fi  ;  liyptrnrmiii  uf.  cold  air  iiiUii- 
Ulianain,  113;  hyponulbonU  of  llio 
iiiu^-vuH  ntauil^rau?  i>f.  hriuliK-Jt  inliM- 

IslioiH  111.  1<1;I  ;  ill  iviujirriuvrl  nir. 
flIU  ;  mllnniinatioiKi  of,  ould  uir  ioha- 
Uliuiti  III,  Ii;<,  |)iicii)maili.'  tpfiitinml 
of.  6H.\  (id.)  CH7  ;  mint*,  tiuiir  pi>n^ 
tntiontDii),  46.  norrir-i'KcilJneiulia- 
latioti*  In.  H'H:  nilrnle  i>f  ixi*Ai(uarn 
inliaUtionB  in,  177;  ititnlv  uf  swln 
iobaliiliDti*  iu,  17T  ;  Ditt«K«i  inlmlA- 
lion*  in,  240;  ixvil luiaii uf.  pnMLiiiiit.>u 
tMntmrnt  in.  A3i!:  oxvgtn  inhnln' 
liosH  in,  S4'J  ;  jiiinful  atfti-tiiinii  •■(. 
inliHlutiuiit  uf  I'ltfrry  Uutvl  ntiu^r  iu 
137;  puUi'ntei  tiuidi  priifimtinii 
into.  26.  311,  Si,  -^ ;  wa\  nmmoniiic 
lotuLiUaiu  iu,   171;    balirylio  ncid 


KHA 

it]liaUii<7ii*  in,  321 ;  mI),  Mnsmon. 

inlulationa  in,  17t  ;    lutnilataoe  daat 

in,    SCI ;    MDniirMicas   of,    towardi 

IwiietniLiiig   l>odi<-«.   2S,   28;    ajlrap, 

nilrAte  uf.  inhalationa  in,  IU:  Milid 

bolir*.  thoir  ptinftnilioD  inio,  3i,  39 : 

•olreut  inhauLioii*   in.   163;  atim* 

IntLiii*  ikllcntii-v  tuli«lation*  in,  IM  ; 

ittvptic  tnbaUti^ni  in,  lt7:  kulplMi« 

of' fojijitir  inbnUlion*    in,    1B2;    ndI- 

phntB  of  »ne   •nliali.t.inn't    in,    181; 

vulphidit  of  pniMHsiuin  inliaUtiona  it-, 

100  ;    mtpliidc  ul  *i>!!uin  inlulnlionn 

in.   ISO;   aulphurrttnl    lirdni|[BD  iti- 

linlaliun*  in,  g.M  ;  tnunin  intiHlaliotn 

IB,    \ii;    tor  inliitliti iona   in,   19&; 

l«ni)irnUure  uf  inlinlod   fluid*   «iili 

rarard  Iv,  &7  ;  tnrpcnlin*,  oil  Kt,  in- 

haUtloM   in,    202;    y*pftai%,  thrit 

p«iiM.p«lli>n  inM, 'iA,  Sfi,  46;  wAnwih 

of  inlmlMl  Hnjilt  wiih  re^^inl  to.  U 

itoKinraiiirr  orsan*.  caiarilia  of,  an* 

inoniiUvu  iii)iit!nti<in>in,  182;  aniaacd 

oil  inhnlnclunf  In,  Ail ;  uitrinerni  in* 

lialoliona  in,  ISO;  tiruiaiJit  of  po(a>- 

■iiiRi  ii(Uiilnt.ii)ti«   IU,   IftQ-,  cATnutniU 

fluir^rc     iiifiision     iuhiil«d    in,    8f<  ; 

Mtrbunitu  of  |»tAulunt   inhnlittiun* 

iD.    171;   ['.irlciunlii  <if  wmU   inhaU- 

livno  in.  ITS:  euU  nir  inliaUliooi  in. 

1 13  ;  ciild  «4Ut  mliuUli»ui  in,  IK; 

■ridnr    blnuKinia   infiiaiaii    inlmlMl  in. 

8A ;   nniolliout   iitlialniii.in»  in.    Ill: 

ititintiitivu"  ta,  8'J  ;  ciilmifeii  inlinla- 

tiuiu  in,  3'>i>;  ux^sin  inLnlaliuua  in, 

313  ;  reapinitor,  meiiicaial,   in,  Sft; 

(1i ratlin li nit  nlt«mti*f  inhnlitiioo  in, 

191 :    Buli))iir](«  of  pouwinm    and 

iodiiiniinWlatii^a  iu,  1Si>:  nilptiu- 

rvtied   hjitnijcuo  jnhiiUtiani  in.  3Sj  : 

Innnic  arid  iDlinlnlionii  in.    tOt.    V, 

nW    Urwicliinl     cuiiirrli.      CoiTia, 

Ltuyogvnl  caUrrk.  Tni«I)«itl  eaUrrh 

IlMptHtoiy    urpoK.    iiKmorrha^a    of, 

a««iau  nf  leul  jnhiiUliAna  in,   |BI; 

nlum    iiihnUtiani    in,     \M.     XSit ; 

phlnridci  of  iron   inhntatiuiia   in,  l&7i 

3,^8;  cuM  air  inbaUtioiu   in.   Ill, 

US:  cxili)  wali-r  inhalftliooa  in,  1I9| 

inhalntinna  in,  $1.  Hi,  347  :  sljrpcit 

inhtUalioni  in.  lAl  ;  nulpbalaariitii 

inhnUliona  in,  168  ;  anlplpitQ  Dt  dm 

ihlmlHlionii  in.  182;  lannio  a«id  iiv 

halation*  in.  MA 

It«Hpintor;r  rfgim^D.  87 

IthaUny.    pr^pntHtioiw     uf.    oumI   ib 

iiihnlntionv  l-^j 
Rbuca,  9,  233 


Shioiiia  cntarriinli*.  v.  Coryat 

EiiiifuBR.  248 

Itiiriiutil»io,  67.  S94 

BKbLri,  1^ 

Uif^U  IT.  lOS.  361. 169.  470. 173. 4TQ. 

47S.  481.  48«,  4(l».  40-2.  498,  AIM 
KAAtn,  17.  967 
lUitia.  ai» 
RoUlMNkr.  22, 211. 301.  iSS.  3£7.  SS2. 

8M,  M4 
RotwiUeh,  21 3 

BoMBtlwI.  11.31 

Bawtweb.  147.  101.  163.  187.  168,  S9S. 
371.A81.ei8 

RoU)*.:is.2i8.  ai4 

Boonler.  310 

SlUlg9,«l» 

Bnppoft,  32.  SI,  63,  6I> 
Kmcubi  oil.  inhitUtiuii  of.  03 

in 


£•1  ammonUc  iohaliuioM.  172;  ia 
UigiiM  phlffmunom.  373  ;  iniwlliinn, 
ITi(41#:  in  bfoDchlAl  ratarrb.  IT*. 
SIO,  849.  £10,  6^3,  fSSt,  Mi;  in 
InoaellitM  in  ecmpn-uti  »ir,  AID; 
in  CMburb*.  a«uir.  171:  >■>  porjtn. 
264,  26i:  in  aniFiiriMita.  ITA.  323. 
JH4  ;  in  UrjiigatU  cttiwrii.  174.  t8&. 
»«,  207,  ■£«».  800^  in  Urrn^ 
tulicrcnluMa,  846  i  ia  «ml  ^v}l]ul}■, 
384 ;  in  pboi^niCMl  «>Ui^.  174, 
2«8,  380,  271 ;  in  plwryngatl 
•jliliilU.  SM:  in  plmrjmgitu  nimi, 
IM :  ia  puluiDitarr  phtliisia.  17ik 
313;  in  tneliusl  oubirtb.  174:  ib 
wlwaping  cmigb,  SI9 

Sal  aiBWiiiac  rapouia.  |)Dn«ical*M  nC 
lato  Um  rw|nri>taiT  oigiwa,  48 

8ala»«iraM.  U.  U.  to,  4*.  4«.  91. 
03,  e«.  77.  8«,  87,  M.  ia&,  IM.  107, 
U3, 238,  9U,  1161,  315 

Salitjiie  Mid  iiihiilNti«B>,  231  ;  is 
oafpna  iihlagmoixMa,  373 :  in  hram- 
dlriwlaaiik  222,  SIS:  in  braiwliliii 
pntriiU.  223;  ID  livoDdio>pn«nnKinip 
nlcaMti»B»,  XV2.  3AI :  in  broncbor- 
tliM.314;  Id  4i|^tharia.  222,  37(1, 
tSO :  in  l«J7UB«.ql  Divan.  331,  289. 
tOS  :  la  fia\inoaur  fUftNiic,  Vf^  : 
lb  HlMonofj  bUfciaaa.  333,  3i9,  »&i, 
MU 

ealtu.lS4.  130.  178.  170 

JIalUiniUll.  U; 


Salt*  of  laod  iolialatiana  iii  Urjusral 
ninrrh,  285.  287.  V.abo  AcvMlo  of 
Idad  iuhnlatioiia,  l/mA.  uilrat*  ■>f,  m- 
halatioTii,  Lm^,  ox&titlv  of 

Salrin  deooi'tiob  iiiluiliition*  in  angina 

fihloftmonuMi,  272 
via  oil  iotialacimi).  93  ;  in  l<raiictiin1 

niarr)),  343:  in  t«uiielio-|.Tiicijatonic 

wlccmiioiM.      3Ji4  i    in      puluionarf 

pbtliiaif.  343,  SH 
Saiilininn.  *.  OlwtttAlctrann 
Sambnvuii   d««oclion     iahaUMnna     in 

ai^na  phlogmonoiB.  273 ;  in  eatjti., 

963 
Sand  in  tlia  rMpiratuj  (irfftati.  31 
Sandnhl.  12.  613.  614.  «18.  6M,  6M. 

691,  669.  871.  474.  6»1.  70& 
SanoMi.  iSt 
SaiiMniRs  7IS.  738 
Seh»rl».  10 
Sebaiditig.  38 
Sebiaanaoli.  inh«lalioi)B  «r  tba  liianral 

vatar  of.  238 
Sehiraidi.  3ntt 
SehlagiuwDit,  fliA.  TI8.  728 
ScUoaliiKcr.  ISa 
8eh>)iid,3i 
Sehnidl.  2».   22,  20),   SIO.  381.  87A. 

937,804 
SdnaidM.  U 
Sdinlldar.  17.  21.  92.  39.  42.  44.  «3, 

94.  00.  233.  108.  437.  439.  444.  477. 

4SU.  bin.  AI8.  430.  a3i.  oa4.  Oeo, 

»7i,  a7a 
Sdia^lar,  S70 
Sdioller.  1)3 
Sefaoabda.  HS 
nai6un!k*r.  03 
8..-knl«r,  440 
SdUttiber.  S7V.  47S.  470,  481.  436,  493. 

Ml.  684 
S^iniMr,  824,  337 
BefaNohardt.  31 
Scfanlhr.  22,ao».SIl,301 
8<!lraliaa,0IS,«8X 
flelMla,49 
Sdntu,  £1) 

Sehmnuiaki.  017.  873.  724 
Sealioiia.  walking  anil  climUaB  ia.  AM 
ScnfnloHa.  nuvbed  air  whb  ngud  lo. 

731 
ScihlanMra.  12.  32fl 
?«a  air,  tnlial»ti<in>  of.  170 
SMMivna  in  M*>|>f>M»oJ  air.  OOT:  in 

•HhaffOt     inbalatkui*,      Ufi,      in 

bakunig  and  nU  of  (iirpmlia*  Ink*. 

latiooa.  203.  iu  bemuie  ukI  inliaUf 

tlou,  310.  iu  mU  watar 
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117.  inMtfitin|[aItpnitiTciuWHtion«, 

169.   in   (clTvnl  inhaltitinnn,    103,  cf 

l.bn  nir  [laaM^m.   vflvci   of  culd   ncr 

i  n lull nt  ions  upon  tlipm,  11! 
8«iU.n7.  13^ 
8«lt«r>,    inli.iUlions    of    the     miMml 

waten  of,  in  «Ri[)lij->enut.  333 
Svlimnna  21.  34 

6an*e.  ai)!aii*  uf.  In  «>in|>r««*cd  tir,  SIO 
fltaiHiliTctirni  of  ilic  rttpiMiunr  ortniw 

IniTiirita  piinetrnlin);aaiiauiiiciw,>'0,  'i^i 
Si-LmJimow,  so  I 
j^icftwrnuns,  3fl9,  filT 
Kii^ii.  ITA, 'JSS 
Sit^le.  IB,  21.  44.  IS.  m.  ■».  TO.  71.  7.1. 

78,80.  81.  lOS.  107.  137.  UB.  HO, 

tfi.  2«(.  311.  318 

SilTW.  nitmu  of,  inhnlnriiHU.  116;  in 
braocliisl  onUurli,  3tO,  849i  in  di|ilv- 
tlMriiL,  159 1  ID  laryngMl  enlnrrh, 
IfiO,  SBS.  387:  in  Ur^BftMl  tiib>>n!u> 
lotis.  3ii7  ;  in  lun-nt^l  niren.  lAO. 
388,  Sl)3,  304  :  III  UrTTivitin.  2tll}. 
396;  JO  ani  syphilb.  iit:  in  ar«) 
iilccr*.  2fl3i  in  plmrvngml  wirtirh. 
Ifiii.  -267.  JIA,  2i9,  271  ;  in  iihiujn- 
(Ii»l  ryphili*.  29ii  m  |>hiirrnK<u>l 
ulci-ra,'li!>.    283;    in    ]j^nr)ri&7ti>, 

150;       in     polrariaurj     t  uhtfK'iliuti*, 

IfO;  in  wliO'ipn^t  mTi].-li,  319 
Stmnnof);   16.  367.  til7.  Oil.  637.  612. 

8-44.  6lfi,  047.  C4S.  r;i9.  6.ti>.  O.M. 

663.  SM.   ens.  6a7,  e'>8.  Be'i.  001. 

DGJS.  aiie,  479,  GTf.  e7A.  flTS.  6!I0. 

087.  680,  693,  691,  70U.  "01.  '03. 

"Oi,  705,  707 
8<tn».  IIJH 
Stauou.  308 

StfigifiB  >>•  Kipimtor;  euiviiif,  ASS 
»iwl,343,7il.7:!n 
SkorlK,  I'J.  VH.  190,  SOI,  2(12.  3L2.  316. 

331 
SliifjaniiikT,  32 
t^mce.  US.  IBl 

Sniell.  iHniii-  of,  in  rotnpFWuad  tir,  64! 
8iiii>Uf.  iil4 
Sdow.  87.  101.  tlOB.  227 
SoduD.  InlitJiiiiaiti  of  ibu  wSnnriil  vnlar* 

i)f.  237.  (in  etnphjwmii)  i2S 
StAiuta    nnemoMtfrn.    itiliiiliilicnt    of. 

^{33.     <^.  ^'veuic  infinlaliouK 
8'idiuiu  iiilriruui.  ItiliiLUi.iuoa  of.  177 
$-<lium  ■iLl|-tiiili',  inbitlationi  of.  ISO 
tjulitl   lM>d,i«i.  i[ihnl>>tion*  of,  nctian  Af, 

it.  Kppiimtiui  for.   UK,  Inng  in,  A'i; 

ptooiiHtion   a(.  into  f.tt*  nmpinuiiy 

orijiiM,  23. 19 


FTC 

^bmlM.  a  1 7 

Soloo.  20.  303 

^lutiu  Fiwteri,  iDhnliLtioQt  gf,  233, 
Cf,  .\rrn--iiis  iiiSii>i»iiiiiii. 

i4ii[T«at  inlulntiantL.  142  ;  «*riti*s  if 
ill*  lung*  claand  br,  187:  flhFtsoni 
MUuliiliriiu  mnorcil  bj.  108  ;  ia 
bronchul  nli'«n.  IH7  :  in  bmnefaiir- 
Nui*.  161  ;  in  bmn^iiis.  100:  ia 
cATcliM  hlFi'Ctione.  107;  In  enif-bv 
ttmit,  167  ;  in  inflamiDAtion  ai  idi 
lunc*.  1Q7  :  ia  irriulirs (noch.  HO; 
it)  larrUrMtl  «AtMrrh,  2011 ;  iu  litT^a. 
ami  dipaihavMi,  S71 ;    in  l.ir/tif^ 

!ilil)ti»ii,  lfi7;  in  lurfniEi'iil  tn'^ivii' 
o*ii.  3U<t:  in  IjHfn^ml  ulcar*.  187; 
in  Ivyiigitia,  !()<<.  2Ufi ;  in  lanran^ 
tmclkuiii*.  16t):  in  prriViimncliiiit, 
14';    in  phiLr/ne^Al    ciilarrb.  3H, 

3S1> ;    in    |>IiJiryiigitiii,  livpttrplnsticA, 

272,  •!<»*,  itie  ;  in  (lulnioniirj  liibcr- 

oulo««,  167;  in  irtichoil  ulcam.  lC7j 

in  trnclii^Ttiii.  i9h:  Rivrrt iram  in.  ISl 
^(jintnitrliralt.   17.  308.  471.  473.473, 

47A. 470. 48t. 468.  41:1^ MO.Wl.SiH, 

5(4,531,  673 
SpwmuH  ulultidin,  t.  Olntlis.  apiwB)  of 
SjAikinK  ii»  r«^!rntory  txcrcie«   MS 
Kf.wk,  210,  211.  -Hi.   21».  Ua.  447, 

460.  WJ.  4o7,  5CI5,   i(l«,  507.  4*0, 

SID,  513.  513 
Spuie«r-W*>ll«.  140 
8p«ng!er.  tSt 

Spiiin)  CDttJ  in  rarcifli>(l  air.  72& 
BpiiKil    irriCAtion.  nivgnn    inhnlalintu 

in,  144 
Spiriitu  MbuNiiH,  inbiLMtisiiB  uf,  239; 

iMltttTtii  BnUnr.,  upthi-riB  naljrh.,  ettn- 

phonti.  inhnUtiotK  of.  SH  ;  t*n>l.>ti. 

Huam.  inhalntioivi  uf.  88 
flpiramaUir,    Bieilprt's    nppnnttiu   tm- 

ptAjradu.  414:  WnlJcnbutii'ii  ajipa- 

niUu  «iDplo>t<l  lu.  387 
Spl«tH  in  eoinpnaMil  nir.  664 
Spoto,  inlulod  aulMinuci'*   in.  49.    V, 

mUo  KK[><.-«lont'icin 
S'K.'lc8»th.  UB 
SiMm.  pmxttntion  of.  into  th*  rotiptM. 

tMjrariptiic.  25,  29,  tS;  piiInriMtlni 

of  fliuda  b;r  tntana  oi.   63.  71,  71 

SuSen,  319  ^M 

Si*ml«.617,  671.  672 

Stviiiiaii,  tit  Llir  nnrlie  raJvcd,  po^urnftTil 
tr«Htm«nt  of.  370 :  of  lh«  '»fiiin 
i-VOMUni  deitnini.  pnttitnuttr.  troU 
Btnil  in,  il* ;  of  th«  <wL  t6d.  linit 
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vn 

trnm.  pDMm«tic  rrcntioBiil  in,  it't 
VaUalrw't  iiv«riii»ni  in.  599 

StiauktiB^  allmtiv*  inkalattunR.  188. 
IM;  in  broni^linil  eaurrhi.  191:  lu 
bmirbitif  pBlFi'dB,  1R2:  in  tmin- 
eborrtuBk,  lOI ;  iii  l«iTti|;Bal  tiUKwr, 
193;  in  larrosMl  Miami,  191  ;  Id 
WjniCntl  n1«ErB.  ISA;  iu  pAinlytiia 
vt  ibe  lKr}aK«»l  idivcIm.  IB! ;  io 
pbarjn^sMl  aitarrh,  101  j  ia  pul- 
ia«>iiM7  ptn^ran*,  I!iS.  I'JC^  in  Ti*p- 
nuwj  MUrrlw.  101 :  in  m<?h<Ml 
bluBortbiM,  Ift2:  m  tndiMtl  vnr- 
cisoBUi,  193  :  in  tnrhe>l  uicvn,  192 

Srimnlatiojc  ialuUtinii^  93 

Bloke*.  It.  30.  SO).  iO&.  231.  SW 

Sun,  10 

8tmancsM»,  rhlonit^  of  pMaiwiuin  in- 
lilMlatiotti  in,  ITi 

DHtitit,  r.  Uouth,  inflAianiACion  of 
h.  en.  701,  70i 

Storlc  17.  as.  41.  VH.  368.  309.  STe. 
»n.6fi*.  AST.  ASi.  713 

ftnmamnm  itilinUiii>ni,  U3 :  in 
ulhau,  133,  Hi;  ia  cnpbjMinft, 
aS3 

Slnmuainm  j<i>{irr  attnntcd  with 
tutroiMiolaiiort,  1T0 

Strwkvr.  IM 

Siyplie  iBhabitKjmH,  M7:  b  b>ino|» 
t«*i*,  SM;  in  numoTriiagioi.  isi 

AduIimIiI*   bodiM,  ishfllNLioiiK  of,   18 

fintiliiDiM,  inhnhlioiM  of,  Y.  UrrcDTj, 
cUoTHtr  i)f.  icIuilHtiu&r 

8kc«i  nu-icic  p«pnjK.  v.  Cuia»  pap*J* 

8«cl>or>kv.  e-lt 

ftdBltK,!! 

8b1|iImI«  of  f^ppor.  inhiilntinnii  of,  IS}: 
inltftn^iUa.  IBS.  ttlMOiHi,  IC'J  ;  iii 
phtlii*!!,    168;    in   jmhowMty  gnn* 

En>^  103 
Mm  oT  potMaltun  ii»d  todiun, 
iiihaluinw  M.  1$0.  (inotUuriw,  b- 
rnfMl  iitJIaUoM.  ccutbImv*  ora^) 
IM 
SNlfikar  *nt*r  InkdAtiaia.  M7;  in 
laryagml  mivth.  391;  in  dImjjii- 
mI    nUnrrh.    371:    in    pnlniOMry 

SuptaanttMl  hjd  ngn  iiih«l«fi9n«> 
U3,  ia  ast^nuk  b^ciuumtioM.  bm- 
dlial  mnrrtl,  o>tiurh«,  iftnjitijniMia, 
AouUl  mlnrrk,  UrytiKMtl  oUitk, 
nkiiurh.  phAryiiitc*!  MtertK 
pitaitoM  and  tabcreahM* 
eaUrrli.   a-liooping    ewfk, 


TAT 

Sulpbnrifi   rtbff,  inbaUtimu  gf,  33d 
I.  hIm)  EiIilt  tnfanUtivnt 

Swi'nt  hIiihtihI  r>il    iahslalions,  I3(  1  ■! 
fntfifrh    of  the    Kspinilorj     ovf^e 
34U:  in  pulmonuy  phihiti*.  34U 

8;pcopn.  enDxIic  ammnni:!    inlmlKlInnill 
io.  ZIQ :   »thar  inhalatioa*  in.  220 ; 
narrirtirtLing  inhalnticuu  ia.  ZZA 

flrphilii  of  tbc  lunrnx.  r.  Ijirjc||ml 
Bypliitis;  pf  lite  oihI  «i>ie]r,  v. 
JUottlh,  njpbili*  of;  of  Ui#  ■•baryiiji, 
*.  PfaATjiigni)  t^vphili*  i  of  Ih*  rf«|-i^ 
nior;  ofpiM.  Iwine  iohnUiiona  >n, 
Z2V.  nwKur^  iubalaiiunn  in,  231, 
opium  mlmla^OM  ia,  133 

Seoliiicr.  37tf  J 


TABARil^.  ]3.  eia,  C18,  tie,  eai. 

Tin  u«t<l  for  intiitliitirtiia,  38 

Tunnio  aoid  glfwrin*  and  ftar  inbaU- 
[loDI.  lU 

Tannic  ndil,  inlialMioiia  ctf,  t.  TsQuin 
inhiiliiiion« 

TanDiii  iiibrtlaiioaa,  IfiS;  aiMMlJisau  (if 
ill*  pharynm]  and  lM}ii|{cal  imKona 
mooilirana  Dy  iBtwu  of,  809;  wai- 
liinad  aitb  eomtnon  «tl(  iatiAlatinna, 
IH  ;  in  «[>»x  cntaFrh,  3111 :  in 
chial  MUrrb,  1A(.  310.  XOS.  343 :  ill 
bnnidiial  tunnaffrlns*,  300  ^  in  iiMDi', 
cliiprUiii*.  104.  31ti  :  ia  biondiiti* 
puiTtda,  811:  in  bruxhopoouni'iBic 
ulcctniioaw,  SM;  in  LcvadKuriom, 
IM.SIt;  iBoaturli*.  ISI  i  intmnp, 
M6  ;  in  <laMlMBuiii*«  |in«uiiiai  iit, 
314  ;  in  diphibvria,  IW;  ia  aanphx^ 
e*mii.  S-iS  :  in  hMMrrhnfea  «f  iit« 
Ufa]  lavitj.  348;  In  ItanMRtuifn 
i>f  tlia  r**piraloFr  orfann,  IU:  'Ij^l 
Iar]ra|^l  alnroia,  3911;  io  Ut]r(if^rH 
tMarrti,  Mi.  3Sfi,  Uft.  M7,  S*».  aoo] 
in  lojjrngMl  olcant  268,  303,  ia 
UrjafpiJi.  aBn,  3M|  ia  odsMa  of 
Ik*  atotti*,  IU;  in  piiMJa  of  Ikt 
vacaf  MPda.  3M:  ia  plwiTOfMl  m- 
Mrrti.  IM.  307.  IMS;  in  pharTagnl 
h— MwhagCT.  358 ;  in  phwjri^iMl 
■TpliiiifL  381  :  in  pnlmanafr  fH»* 
ftm».  Xti,  333  ;  in  pnlmnoair  li*» 
Dwcrluwc,  I3A,  381 ;    in  pataomj 

rliUiiMH.  IM.  ihn-aira'Bf.  334,  SIS, 
13.  M«.   l\t:   is   ijpkilii  oT  tiM 
era]    Mrily.    S8l;     in    ul«M«tio«a, 
caLarrhal.   104;  in  wboniu  coach, 
IM,  318 
TappaiDW.  SIA,  UJ 
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rOB 


J.VDJfX 


TAR 


1W  fiunigAtSooB,  IS9.     V.  bIm  Tar  in- 

TuiDhitUtioo*.flS,  IM:n>niUB»ilwiib 
chlnriil*  of  iran  inbabtiorw.  Ml ;  in 
brrc«hial  ntiirrb.  SI5.  Hi;  in  bron- 
cbiivUti*, 'MO.  Sin.  330  ;  in  bron- 
chitis imtnil&.  1B6.  1B8,  30<1,  aiA,  in 
tirniicinapneiimaDlc  ulccrU'uiis,  Ml; 
in  I'miicborniR^  SOD.  913.  3ll>,  in 
vniplit-Minn,  S33;  in  inflMnniAtion  of 
tlt«  liinpi,  ina,  SSfl  :  in  Urjsffwl 
phtliiaik.  IBH.  SOC:  in  ptivumomj^- 
«D(iK,  MO;  in  pulmotiury  blcanor- 
rhira.  198:  in  pulmoairy  annxrvRfi, 
SOD :  in  T'nimonvy  phihuia,  ISA, 
SOU.  343.  SSt.  SCO 

Tnr  rapinlor.  87 

iVr  vnpQur  wtOr-l  tu  Kimprwaad  air  in 
iQK«liilic>iis,  £10 

Tor  mii-t,  iahHlnlinn*  ftf,  v.  Tu  inhNln- 
tious 

Tiulp.  Kfiiai-  ul  T)\  »>nif rcMed  air.  C43 

T.iTBrni«r.  Ifi,  ;i8.  12 

Tm.  tafiuion  of.  inhA.lntiutia  in  toryt^, 
SQS 

T«inp<n(ur*,  of  inhaled  Auiil*  witti 
T«([«nl  to  thp  rMpimi«ry  ut^kiui*.  4ti. 
67  ;  of  th»  body,  t.  B«ly  tiinippii- 
inrc  of  pulvi-rnvd  Cuiila,  7$.  79.  00 

Tepid  WKLc-r  tnhnlMions  In  bninrliini 
raUrrh.  3119.  Sll  :  in  cor^.  26A; 
ia  UrrPEiwI  cnunh.  3ft5 ;  mpluirvn- 
geal    cnianb,    2C7 :    in    viuninng 

Tcrnilm.  ISB,  139 

TtUita*.  iun}l  mtrUt  inlml&tiaM  in, 
146;  <-hloi>QfoTni  iiihiLlHtiona  I*.  110 

TtttKvthyl-MnimoniiLni-iiyilruiidi-.  inhn- 
Intiiin*  ot.  IM.  in  IbPinnhlxl  iliph- 
thrriit  niij  bronchiil  croup,  317,  in 
Urjnjfml  i]i|ililhvria,  iH 

Thnpti,  ilV 

Tluilf,  HI 

Tbirfry,  131 

Thi^MOFDioiiit.inttiiritt'anof  pomprtned 
tir  kft*r,  .^.^3.     V.  riiura«)R  Biimla 

Thomcic  flatalK,  pnpaiiuiii<!  inalmcnl 
*ilh  RgiiT<J  to,  004.  Cf,  Thormtniwiiii 

Tliornx,  «oni|'r(wiiuo  of.  mannal.  CUH  ; 
tUnioutiao  of  «ir  pmsure  un  lli« 
nurfneo  «f.  S39^  in  comprcvuciJ  air, 
A40  ;  in  ■•xpimiion  into  rnrofliHl  air. 
46^  4bH  ;  in  intpirAt.icm  of  cnat- 
pmiwil  nir.  143:  m  iriHpiraiion  of 
nnidad  air.  1S2:  iiiipinilor)>  dihia- 
(ion  of,  dTA.  <f<irc«(l)  fiBB ;  in  pro* 
lougoil  pll'intlinn,  0811:  pmljhc, 
pneumatic  IrMlnivDt  ot,  Sil 


TBA 

Tliorncr,  32.  316,  330,  SJl 

Tlinuti,  (■!i1<int>  iif  jntaaaium  inhaU* 
rioDi  ID.  171 

Thvnul  inluiUllao*,  BS.  232 ;  in  hfocf 
chitia  piitridn.  313,  314;  in  Ivan* 
diopnatunatia  nWnuloni^  3fit.  3&S; 
iDbraochorrfuM,  313:  in  dii>hlltni*, 
St3;  b  Unni|CR*l  nl<rcr*.  2W;  bi 
pnliBiMBTT  i^ffr'n*.  tM ;  iu  pal^ 
moMr;  t)AthiH>,3^3,8Mi  inwbnr* 
ing  Mugh,  893 

Ti«rnuinn.  SA 

Tini?Cttrl  ttrri  pomati.  inhalUtM*  «4 
Cjr  HvnrliiiK  mnrampltdtt.  SSS.  ia 
bmnrhinl  cntarrh.  343 

Tlnnitut  auriuui.  Atnyl  nitribt  tnhtl«> 
liout  io,  130.  117  JB 

Tiw,.>.lirr,  73«.  "27  jJH 

TiiHUO  clinnflc.  in  rrjnipnm*d  air,  VJTi 
in  mffflol  nir.  73'i 

Tntatmi  inliaUlioc*.  136;  in  Mithna, 
330 

Tahaeea,  lenrat  of,  Mtnratcd  wMi 
mlntiiHiuf  ntmanJ  nxd  fw anoking. 
17& 

T..)«li!.  17.  21.  38.  HC.  .188,  S7S,  »f, 
517 

Tolo  Imliuni  inliAiiitioni,  (II,  MJ;  in 
iin>>ich'>pnoiimDnif  uk't^tlnna,  3J-i ; 
in  tirouL-liorrli'Mi.  1112:  in  lar^n^Ml 
nlrvr*.  SOfl.  :i(iS  .  in  [«mria  cf  th« 
vihmI  nirdii.  3I>S ;  lu  ptilnmi*rv 
phTlitsin.  Sfii :  in  Irarhntl  n)mn,  Xii3 

Tonaillitia,  v.  AnKioiv  tonaillnris 

Turiccilj,  9 

Tooo'li,  ttnmr  of,  i<i  compTvW«d  «"r.  Wl 

TnalmnodiP,  I'i,  'JOl 

Tnichcn.  iohnlniiona  with  mmkI  uj 
102  I 

TrwhMil  MHirpr,  inhnlniiooi  in.  193 

Tnirhnit  ntarrh.  ultlu*  infn«ion  in* 
halcil  in,  DiO  ;  aririnnfnt  inhnlniioiu 
In.  1^1  i  cnrlir'n.iiR  of  poinwiani  iu' 
halnCievia  in.  ]  79  ;  cnrlroonM  of  a^dn 
inhalatiaiM  in.  I7B  ;  cold  niria1i*lA< 
tinnnin.  113.31U:  twM vntarinlMlic 
lions  ill.  lis  :  copairn  Inlmm  inhH- 
laticmi  ID.  8)4;  omnlljant  inhalalifliil 
in.  121.  3.111 :  r.mii  waler  Inhnlnnoui 
in,  S36,  -HO:  glycfrinr  inhalnl tona 
in.  Sib;  i^ni  imliio  inbalivtiou  in, 
310;  Peruvian  bnlanni  inbalalioiMI 
in,  S8  ;  r«*piriitvr.  mrJicaled,  tu,  M; 

aal  lUnfafini-Hf  irihj|],«1t-iiiv  in,  171 1 
mlt,  fomrriMi,  inhaUtinna  in,  171, 
ti» :  aulpImM  of  Einr  rnhiilnti^na  in, 
163:  nilphnr  «raiST  inlialuiona  in, 
:tftl :  awtet  Alinood  oil  iuhalntiona  in, 
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TM 

940;  toTpeDiino,  oil  of.  uilrttliituiiia 

in.  Ml 
TnKhed  eronp. ».  Crwip 
TMCbMl     dijihlhnin.    inbAlflliani    in. 

SOO;  eaiA  «ni*r  tnlulNtiaiui  id.  191. 

Y.  kl«o  Iliphllierim 
Tradiml  •xu«1bU«iu.  wlvcat  inhnlntioDB 

tn.  LOS 
TmcjiMl  flkinlo.  fniviKn  bndiu  dclecird 

in  111*  rMpimtoTj  crgnB*  bjincaDa  of. 

of  Tnieli™  toTo  Y 
Trnctitvl   iHpmorrBngV,   ifitMlationa    in, 

Tmrhral  hyptimtlirHUi,  couiuiii  iotula- 
tliiii'  in,  133 

Tiacliea.!  *lEDuaia,  pnaaniAlic  trMtcncnl 
rf,  *27 

Trarhcnl  niccni  tMlMunic  inbalntiDiia 
■a.  303;  TOj«iTa  bftlMtia  rahnldtionn 
in,  903  i  vxottiiix  nltrrnrirn  inhnla- 
tipDitn.  193:  Pfnivikn  lAlcnm  iiilifl- 
IaItooi  is,  V03 :  Rilv»ni  JDhnUtioua 
in,  1S7 :  Toln  Imlnm  inbalatMU  in, 
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T^h»i(it.  ftniiM'ptic  iEhHUiinitf  in. 
3M  ;  utriircidt  inlukLntione  ici,  2S6  ; 
Vandc  acid  icbulBl'.asn  ID,  Sufi  ; 
C»rb»lic  iKi<J  ill  ha  In  I  ion  ■>  in,  39Q  ; 
Mrt>flti>I*  ••f  poUuHium  inlutlBtiatiii 
fai.  295  :  fild  sirinbakiiMt  in.  113. 
IIA;  Ktni  wtrrinhilbliom  in.  336  : 
inhnlalion*  in,  i^i;  Inctio  oci't  in- 
halittioDi  in,  'I9i:  lini>'  wfut«r  inhnU- 
liona  in.  286:  Irtliiuni  iahBliiiiona 
in,  369  :  courinn  inlulaltons  in.  Mfi : 
IMptjrotina  inliniation*  in,  Wi ;  vol- 
v«nt  inhnliiliun*   i",  ISA,  39S 

Trwliei-t'OiBy.  dft^ftirrn  i>f  f>r#ign 
bodiiu  in  1h«  tPi«lL«i  hy  mouii  of. 
40  :  inhA)iiti<in  ihmoah  lliu  tnubMl 
orillM  BflfT.  292.  2»i 

TnuunuUliutii  iu  c<>l(i  air  inboUtlaru. 
Ill 

TiMlM.3t,ta.SH,.llff,6M 

TiMtUr.  n.  2*9,  a&O.  Hi,  U7,  94». 
U*.  M8. 376 

TrirMiiidnl  v«lv«,  InsoffioinM^r  of. 
MiMiBNlie  tTMliMK  in,  ft  14 

Tnar.  OH 

Trl|i«r,  013 

Trimathj-l-viDvI-nmmoaiiun  h^ditaidc 
t.  Vdiriiia 

Tr>mm«Aii.  13,  1«,  20.  lU.  \H.  IW, 
103,  IRS.  333,  SS3 

Tnl'TtTil^tUiirih*  Iiitjms,  T.  I^ne^l 
tnVwfTukAu ;  «f  ill*  Inngi.  r.  Long*. 
ittbervuhMw  of 

TnlMli  uitaMliMKiei,  114,  »U 


TER 

TSnk.  163,  3.51) 

TmUtt,  2H.  ai8 

Tuintull.  138,  139 

TuTprutiu*,  oil  of,  oddiliMi  «f,  to 
prratrd  air.  il9,  ft12,  &U 

Tnqjantina.  nil  of.  inhRlnliou*.  M,  tM 
in  niihoriiii.  jisr*lriir.  201  :  in  hf 
chUl  cfiinrrh.  8^.  343.  U2.  AiU,  .141 
in  brmrhio'Tninr.  3ll!.  A9ti :  in  W 
chiti*.  190.  301,  313.  8l4i  fii  lin 
cKotineiinianir  nWrali'iDp.  343,  3JK ; 
ifl  Wnehorrho-fv.  8K.  J|J.  313  ;  in 
smplijeenui.  323,  513  ;  in  Urjn^i***! 
Mtatrh.  SOI ;  iu  Iniynxpal  tuUrrta- 
lorni.  300;  in  Urjngiti*.  330;  in 
pan**  at  th«i  rornl  nnli.  ROA;  in 
pulniaDat7  mtiffRUe.  if>\.  331  ;  is 
puluuDir;  phrliinif.  300,  301,  3-13, 
3&;I,  351,  pomlninrd  with  iiibBl«iiiiii* 
at  Min>[>i¥»Dd  *iF.  Al9i  in  lracL«il 
eatiirrh.  3<>I  :  ■■•cretiotuiD,  302 

Totarbck.  614.  649 


UI^ERATlOlt.   broncfco-pnwinmiic. 
1.    BroDcbo-pnmnionip      vltmi* 

liuiii;  cntArrbBl.   tnenic  nckl  iBbnU- 

■  iu'isin.  I&4     Cf  rictn 
Uinn,    smollidil    inhiilnlicmt  in,  133; 

iif  l|]«  oml  wirjiy,  T,  Month  nlttn; 

ttf  ili»  phar^i.  T.  PlTBrri^ronl  oImt*  ; 

of  (li»  rmpirnioiy  mnroni  niMiiljninir, 

opinm   inbiiUiinnt   in.  112^    oxjpa 

inliokiiontin.  248 
Urin,   tscretion  of,  in  ■"•mprrticd  nir. 

1(6;  in  wfcfleJ  «ir.  738 
L'rie  neid  diothni*,  OBt-gc-n  inlikUti 

in,  244 
UriD*.  inlinM  labMawM  Is.  42 ;  *n«r 

OMOf  Farholie  MeA  31S 
UriiK,  wrrrtinn  of.  afltr  isspntlxti  of 

rwniiir(BBr<l   air.   AM;  in   ilia  umu* 

niMiie  cliAjnbcr,  S43 


VA!.E»IA>'  oil.  inhalBtioet  of,  n 
Vnlmlm**  *x]»m»enl,  46R,  4A0, 
4IU).   4H1.   IS2,    486.  IR?.  46g,  UO. 

VapimniiBil  inliBUlinaK.  "ftion  cf,  09 

VBTTvaimpp,  20.  141,  143 

VmcdIbt  Mfiianwnu  inbnlation  ni'h 

rf|:«ti*  to,  l(M 
V«iM  In  eo<BM*«Md  BtF.  Ml,  MS ;  in 

rtpMtioa  jnrA  nf*Ac<il  itir,  464;  lu 

inopifKiioM  of  maiprMiM-d  air,  47fl 
V«rlMBai   tlirmm,  inkalBiieoa  ol  In- 

ni*ion«f,  IU 
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TrrfWat  cum)  Id  romppimd  «ir,  MA 
Vtnrl'ml  rulumii,  rumtwo  vf,  nik- 

lug  ikuil  cllntlnui  la.  Mfr 
V«rv<-l.  ■•l|4i«ii«iu>l  bfdrogaB   inhAla- 

llMXftt.  'Jftl 

V*MHil».    r.     Blood    rNMis,    Ljmph 

tohmIi 
Viclijr.  orhonitf    BeWl    InhaUtlraii  W, 

tM;  nintnil   wntcr   inluiliMMii»  kU 

■iM 
VilUnt.  31.  34 
Vircbow.  i34 
Yii.'j;!,  210 
Vuwl  oirdK.  (•luili  of.  inlwlatiotu  Ib, 

Vixiil  rac<l*.)nlt*LaioBs  wiik  regard  to, 
M 

TomI  n>d>,  puni*  «(  lnhalukofl  bu 
of  MarMtnU.  2S7.  of  »fvm,  <rf««« 
|)ini  tilT.,  oI>nini  |>ini  Mnil.,  IVni- 
vUn  Ixilwin.  toimtu.  ail  oF  tnrpM- 
tiM,  Tola  ImImk,  30».  V.  rIm 
ApfcoBHi  Huwus  vf  Ibt  bu}^iic*>^ 
irmcIm 

T<^.  Jl.  1«3.U4.  MS 

V<n«*  ■■  «orapm*ttt  «ir,  f  11 

Von  H.Smm'.  SM 

Vdk  HaMbokh.  ;i  I.  NS 

Tm  ItM.  U.  M.  U 

Vob  Litkig,  18^  Zt.  niA.  «16.  G17.  ilS. 

•21,  1134.  m.  MX.  a4s,  002.  a;o. 

Vm  XdMaopil.  M7 
Vm  NltMikorir.  1133.  634 
Vo«  PfcufrT,  Ul 
T«a  lUiMfc.  SO 

Vw  viTMut,  i«.  «>»,  «i4,  taa,  ta, 
•n.  us,  U7,  ur  Mt.  hs,  ms. 

eM.  BAl.  «»4.  IM,  «M.  <U7.  •«. 
«M.  ««0.  S«l.  042.  M4.  e$S.  MS. 

671.  en.  (TA.  ««,  ssA.  :m,  ;ia. 

;i9. :» 

V«a  Wwkar.  3<i 

V«  ZiMMM.  U<.  3M 


WALOF.SBIB*.  7.  14.  IT.  51. 
4A.  u.6». ;«.  M.  M.  ixa. 

IM,  lOS^   1»«.  14'.  li».  IM. 
irA.  IM,    ISl  l»l,  3M.  ftXi,  1 

»i.  3U.  sa«.  au,  H6.  at, : 

ZH.  Hi.  sit.  ns.  KB.  »*,  I 
S7t,  t:t,  37«,  aM.  SST,  MS,  : 
XN.  194,  41*.  4ar.  4»,  ftU,  < 
«44.  M7.  «4t^  4U.  4««.  lU.  I 
Wa.  470.  471  47^  *n.  (78,  < 
«•«.  481.   4M.  ««T.  4«».  «»*.  I 


.  n*. 


WHO 

t»i.  lOa.  ISO.  M3,  614,  sto,  At;. 

MO,  «2«.  »7.  A38,  MS.  644.  «<H, 

tin.  A.U,  6&0,   M-i.  M3,  M6,  Mil. 

«7I),  671.  &74.   KA.  M4.  MS.  jen, 

«ii,  sie,  flia,  658.  «sa.  ass,  ;u^ 

lis.  71ff 

Wulkins,  racpdmiiaa  in.  W6 

W..I1.  11 

'  Waiinr.'  iKi-DiMtiit.  488.  MO,  SSi 

Wnrm  watrr  iobaluMM,  ISt  ;  Id 
■nginit  phI«Knialh>iiA,  'i'i  ;  ta  liinn- 
ehial    dipbllMria.  318;   In  bosriKtlvr- 

Wanuih,  of  rnJiNlad  tmUn,  Its  lutiflfl  I 

un  tbe  KHpinUory  ttrfa*.  AS  ;  of  tlu  ' 

boitT.  T.  Bad;  unpnaiut* 
WntelK  BIS 
W«i«r  b«Uo»i,  kpfMritiiM  hr  p^|r>n- 

tovT  IrMltncnL  eu    itir  tMiuipIn  «f, 

41J 
Whut  Innri  is  tb«  E>pie  cif*MC>«i\ 

\Vai«r  mitt.  iBh«U[iDn  vC  tj,  to.  S3, 

124 
W«u.  19 
WpV«r,    W,    ISA.  Ml.  468.   WX  011^ 

WMlrmrtiiD.  31.  1W.  176.  St* 
Weil.  1;.  2«8.  376,  SM.  6t» 
W«i|l>4«h.  MtMfHl  vwu*  «f,  asvJ  fw 

ttdMlntiMW,  238,  364 
Wmb.?! 
WmmLSS 
Wtnur,  M 

WhttopM  «o««li.  •)«•  ii 
319i    WnaM*  vT  m 
ia.  m :  I  wir  Mil  ii 

toonida  of  ftamimm  iataiHMM  in. 
188,  Sl»:  «>Wm  Mid  iihilmH 
la    »«.    81*.    8»;    «wWm«   tf 
inhBihtwi  itt,  II*-.  ■»■ 

«*  •«*•  JB^lMilMI  i^  •!«  ; 
Hi«vi^  mvrI  WibiT 
13C;  (U«ndB«f  i»ja 
SIV;  efc^irfar^  MhkkiiM*  «.  tlC 
140;  («•]  r^  ttthal^MM  m,  JIV- 

BMin  of  iwcMMH  ia.  Ml'. 

tiMu  ia.  aia , 

in.  31».   atm  .a  ^M^^M  W 

Kid  tsUbUoM  K.  Ut; 
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VIE 

halations  id,  330;  rwpiiator,  medi- 
ated, in.  69 ;  sul  unmoniac  iah&U- 
tions  in,  519  ;  salt,  common,  inhala- 
tioDS  in,  319;  NilTer,  oitrate  of^  in- 
hal&tioDs  in,  319;  anlphiiretted  hj' 
drogea  inhalstions  in,  264 ;  tatmie 
iDhnliitiona  in.  IfiS,  319  ;  t«pid 
water  inhaU'.iona  in,  319;  thjmol 
inhalations  in,  323 

WiBtfeld.2l,  319 

Will,  UO 

Willis,  0,  124 

Wine,  ipirits  of,  inhalations  eomldned 
with  ummoiiisted  inhalatioae,  182; 
in  coryzs,  2S4 

Winttich,  67,  174,824 

Wit'tinghansen,  21,  233,  234,  823 

WotllieE,  588 

Wood,  145 

Wounds  in  the  air  pMsages,  emoUient 
inhalHtions  in,  123 


ZUN 
Wnehenr,  20,  141 


ZDEKAUER,  16,  20,  41 
Zenker,  21,  34 

Ziegler,  13,  214,  227 

/Jnc,  snlphate  of^  inhalations,  161;  in 
aphonia,  162;  in  bronchial  catnrrh, 
IS2;  in  broncho-pnenmonie  alcer»> 
tions,  358;  in  bronchorrbiBa,  162; 
in  hemorrhages  of  the  ait  passages, 
162;  in  laryngeal  catairb,  161,  285, 
287,  299;  in  larxngeal  nlcers,  288, 
303;  in  lairngitis,  296  ;  in  pharyn- 
geal ottarrh,  162 ;  in  polmonarj 
phthisis,  162,  356 ;  in  tmcheal 
catarrh,  162 

Znnti,  370,  466,  467,  496,  407,  501 
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